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MITRAL STENOSIS WITH LONG-LASTING CONGESTIVE HEART FAILURE OR 
AURICULAR  FIBRILLATION* 


Donatp E. Love, M.D.,f anp Samuret A. Levine, M.D.} 


BOSTON 


HWHE outlook for the patient with mitral stenosis 
in whom objective evidence of congestive 
heart failure or auricular fibrillation has already 
developed has generally been considered grave. 
Studies have indicated that the average survival 
after onset of congestive heart failure or auricular 
fibrillation is in the range of three to five years.!* 
|!owever, observation of patients in the cardiac clinic 
f the Peter Bent Brigham Hospital who have sur- 
ived for as long as a quarter of a century after the 
onset of these complications has posed a question of 
the frequency of such prolonged survival. Accord- 
ingly, the records of the Hospital were analyzed. 
Patients with mitral stenosis who had been seen 
between 1913 and 1946 and who had died during 
one of the admissions to the hospital were studied. 
The active membership of the outpatient cardiac 
clinic was also scanned. From the resulting group 
of records, 65 cases were found in which the pa- 
tient had survived nine or more years after the onset 
of objective evidence of congestive heart failure or 
permanent auricular fibrillation. In the great 
majority of these 65 cases congestive heart failure 
followed the development of auricular fibrillation. 
In some cases adequate digitalis therapy and other 
measures had controlled the symptoms of conges- 
tion so well that gross evidence of failure did not 
appear until some years after auricular fibrillation 
had developed. In a small group, mainly those with 
tricuspid stenosis as well as mitral stenosis, a normal 
sinus rhythm was known to be present for some 
years after congestion first appeared, though in all 
cases auricular fibrillation or flutter (1 case) ulti- 
mately ensued. 

The onset of auricular fibrillation was determined 
by the first detection of a gross arrhythmia on 
auscultation, or in many cases by electrocardio- 
graphic study. The symptom of palpitation per se 
was not regarded as sufficient evidence for the 
‘diagnosis of this arrhythmia. It is obvious that in 


*From the Medical Clinic, Peter Bent Brigham Hospital, and the De- 
partment of Medicine, Harvard Medical School. 

tResearch fellow in medicine, Harvard Medical School; assistant in 
medicine, Peter Bent Brigham Hospital. 

Clinical frofereex of medicine, Harvard Medical School; physician, 
Peter Bent Brigham Hospital. 











some cases auricular fibrillation must have been 
present for a longer period than we were able to 
identify. The first development of congestive 
heart failure was not so easily ascertained. A simple 
history of dyspnea on exertion was not sufficient. 
In fact, practically all these patients with mitral 
stenosis had dyspnea on effort for long periods be- 
fore they displayed the more definitive features of 
congestion that we required in dating the onset of 
heart failure. The criteria that we used to time the 
onset of failure were paroxysmal nocturnal dyspnea, 
true orthopnea, persistent pitting edema of the 
ankles, hepatomegaly and hydrothorax. A few 
patients with isolated congestive heart failure with 
pregnancy, thyrotoxicosis or possibly active rheu- 
matic fever who then lived a period of years free 
from failure were not included. ‘Thus the patients 
with congestion were in greater or lesser degrees of 
real. or. gross decompensation during the period 
under study. 

A simple analysis of the average duration of life 
after congestive heart failure or fibrillation had 
developed in cases of mitral stenosis was made for 
patients dying at the Peter Bent Brigham Hospital 
from 1913 to 1926 as contrasted with the’ period 
from 1926 to 1946. The figure for the former was 
two and one-quarter years and for the latter three 
and three-quarters years, a gain in longevity of 
a year and a half. The obvious inference is that the 
treatment of heart failure has.improved and that 
patients now live longer after the onset of failure. 
Further evidence of the change that has taken place 
in recent decades is the report of Davis and Weiss,‘ 
who found that of 164 patients with rheumatic 
heart disease examined after death in the Boston 
City Hospital from 1905 to 1929, only 4 per cent 
survived congestive heart failure for ten years or 
more. In the present study 510 patients with mitral 
stenosis died in the Peter Bent Brigham Hospital, 
and 41, or 8 per cent, were in the group of long 
survivors. Among 164 patients with mitral stenosis 
who were being seen in the outpatient cardiac 
clinic between 1940 and 1942 and whose subsequent 
course is known, 22 (13 per cent) lived or are living 
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nine or more years after the onset of auricular 
fibrillation or of congestive heart failure; this figure 
is probably more representative of present-day 
practice than the former, which included some 
patients dying before the era of mercurial diuretics, 
salt restriction and antibiotics. In general, it ap- 
pears that 10 to 13 per cent of all cases of. mitral 
stenosis will fall into the group with prolonged 
survival. 

Fourteen patients in this group were- male, and 
51 were female. Since, in mitral stenosis in general, 
females predominate at a ratio of about 2:1, this 
proportion of nearly 4:1 suggests that women are 
likely to survive longer. 

Forty-one of the group of 65 are known to have 
died, and 26 of these were examined after death. 
The average age at death was forty-nine and four- 
tenths years for the deceased group, and that of 
those living was fifty-eight years at the time of their 
last visit. The average age for the entire group 
was fifty-three years, with no significant sex dif- 
ference. 

Thirty-nine patients — 71 per cent of the men 
and 57 per cent of the women — gave a definite 
past history of rheumatic fever. Four others had 
a probable history of previous rheumatic infection. 
An average interval of thirty-six years elapsed 
between the initial attack of rheumatic fever and 
death. The average interval from the occurrence 
of rheumatic fever to the onset of congestive heart 
failure or auricular fibrillation was twenty-three 
and twenty-five years respectively. The average 
duration of congestive heart failure for the entire 
group of 65 cases was ten and six-tenths years, 
and that of auricular fibrillation was twelve and 
eight-tenths years. 


VatvuLar LEsIoNs 


The various types of valvular lesions and their 
relation to the age at death or last visit, duration 


Tasie l. Relation of Valoular Lesion to Course. 








Vatve No. or AcE aT DuRATION OF DuraTION OF 
AFFECTED Cases _ Last. Visit Faiture FipRiLLaTIon 
yr. yr. yr. 
Mitral 34 52.2 10.0 (30 cases) 13.0 (31 cases) 
Mitral and 16 54.4 11.7 (10 cases) 12.3 (16 cases) 
aortic 
Mitral, aortic 9 49.5 10.9 (6 cases) 13.5 (9 cases) 
and tricuspid 
Mitral and 6 43.3 10.4 (6 cases) 11.3 (3 cases) 
tricuspid 
Totals 65 . 53.3 10.6 (52 cases) 12.8 (59 cases) 





of congestive heart failure and duration of auricular 
fibrillation are presented in Table 1. These data are 
of interest in that patients with tricuspid and mitral 
stenosis were about one decade younger and had a 
somewhat shorter duration of auricular fibrillation 


than the others. 
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HypERTENSION 


Thirty-two. patients (50 per cent) had average 
blood pressures above 150 systolic, 90 diastolic, 
and this finding occurred with equal frequency 
among male and female patients. The average 
age at death or last visit was fifty-three and four- 
tenths years, slightly above that for the patients 
without hypertension — fifty-one years. This sug- 
gests a protective role for hypertension, or it could 
be concluded that since hypertension becomes more 
prevalent with advancing years, any selection 
made on the basis of hypertension will be weighted 
toward the older ages. These data do not afford a 
reliable means of adequately assessing the role of 
hypertension in the progress of mitral stenosis. 
In some cases it has appeared that as hypertension 
developed the degree of congestive heart failure 
previously present, or its refractoriness to treat- 
ment, was subsequently lessened. We are also 
impressed by the fact that many women do sur- 
prisingly well for long periods with mitral stenosis 
and hypertension, a peculiarity discussed in a 
previous communication.® 


Ancina PEcrtoris 


Sixteen patients were thought to have angina 
pectoris; of these only 1 was male. Fourteen of 
the group also had systemic hypertension. There 
were 2 cases of myocardial infarction, both in fe- 
male patients. In 1, an old posterior myocardial 
infarction was discovered at autopsy, and in the 
other there was electrocardiographic evidence of 
acute anterior myocardial infarction. The duration 
of congestive heart failure and auricular fibrillation 
did not differ significantly from that of the group at 
large. The incidence of angina pectoris reported by 
Levine and Kauvar® in their series of patients with 
mitral stenosis ranged from 2.2 to 5.0 per 
cent, rather than the 25 per cent encountered 
here. However, it has been reported that angina 
pectoris is unusual with auricular fibrillation,’* 
and all patients in this group had that form of 
arrhythmia. In spite of the facts that 2 patients 
had proved myocardial infarcts, that coronary 
arteritis is not infrequent as a result of rheumatic 
carditis, that hypertension was a frequent complica- 
tion in this group and that the average age was 
fifty-three years, some other factor is probably 
responsible for the great frequency of angina in 
the female patients in this group. Some of the pa- 
tients who were thought to have angina may repre- 
sent cases of the syndrome recently described by 
Viar and Harrison. Such patients with mitral 
stenosis have symptoms resembling angina that are 
thought to be due to increased pulmonary pressure 
rather than to coronary sclerosis. 


SYMPTOMATOLOGY 


Women seem to experience dyspnea for a longer 
time and to manifest hematomegaly for a shorter 
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time than men. Significant hydrothorax was present 
at some time in 35 patients, occurring, as was to be 
expected, predominantly in the right side of the 
chest.!°°4 Auricular fibrillation was ultimately 
found in all patients but 1, who showed auricular 
flutter. The average duration of auricular fibrilla- 
tion was twelve and eight-tenths years. The dura- 
tion of this arrhythmia and the number of cases 
manifesting it in patients with different combina- 
tions of valvular involvement can be seen in Table 1. 
Hypertension was recorded in half these patients. 
It is of interest that subacute bacterial endocarditis 
was not the cause of death in any case, nor was it 
found in a single case among the 26 examined at 
autopsy. This supports the well known concept 
that bacterial endocarditis is a rare development 
in the course of long-standing congestive heart 
failure or auricular fibrillation.” 


CausE oF DEATH 


The chief contributing cause of death was de- 
termined in each fatal case. Whereas all but 2 of 
the 41 patients who died (95 per cent) were in con- 
gestive heart failure at the time of death, and had 
been in failure on an average of eleven and a half 
years prior to death, only 29, or 70 per cent, could 
be considered to have died primarily as a result of 
heart failure. Seven (17 per cent) died of emboli — 
4 of systemic and 3 of massive pulmonary emboli. 
Quinidine therapy was responsible for 2 cases (both 
deaths occurred in 1923), and lobar pneumonia for 
2 others. The cause of death ‘was uncertain in the 
final case. 


CouRSE AMONG SURVIVORS 


Six of the 24 patients who did not die in this 
hospital are probably dead, judging from the data 
obtained at the last visit. The remaining 18 patients 
are still being seen at intervals in the cardiac clinic. 
Nine may be considered to be in fairly good con- 
dition in that they are able to work full or part time, 
never having had objective evidence of congestive 
heart failure though manifesting persistent auricular 
fibrillation for an average of fourteen and three- 
tenths years. An additional patient recently under- 
went mitral valvuloplasty despite the fact that she 
had had permanent auricular fibrillation for twenty- 
six years and congestive heart failure with each of 
four pregnancies in the preceding fourteen-year 
period. She is‘now doing a moderate amount of 
housework. The remaining 8 patients are severely 
handicapped by their cardiac status but are still 
able to attend the outpatient clinic. They have 
had an average duration of congestive heart failure 
of five and eight-tenths years, with fibrillation for 
sixteen and a half years. 


Discussion 


In everyday cardiac practice one encounters 
patients with mitral stenosis who have survived 
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far beyond the expected span of life after the de- 
velopment of congestive heart failure or the onset 
of auricular fibrillation. The analysis of data from 
patients with mitral stenosis seen at the Peter Bent 
Brigham Hospital suggests that 10 to 13 per cent 
will survive nine or more years after the onset of 
congestive heart failure or auricular fibrillation. 
It is to be pointed out that patients under twelve 
years of age were not included in this study, since 
such patients are not usually admitted to this 
hospital. 

The average age of the group of 65 patients (14 
men and 51 women) analyzed in this study was 
older than that reported for patients with rheumatic 
heart disease in general. This discrepancy mainly 
stems from the fact that the group in the present 
study were “long survivors.” It is of some interest 
that there was such a great preponderance of women. 

Thirty-nine patients gave a definite past history 
of rheumatic fever. The average age at the time of 
the initial attack was seventeen years — about two 
years older than the average figures reported by 
Cohn and Lingg, who found from a study of 12,000 
patients with rheumatic heart disease admitted to 
New York hospitals that the average age at onset 
was fourteen and a half years for male and fifteen 
years for female patients. According to these 
authors, the later in life the initial attack occurs, 
the greater the age at death. However, Davis and 
Weiss,‘ in their smaller study of 369 cases of rheu- 
matic heart disease, concluded that the duration of 
life after the onset of rheumatic fever was shorter 
for the patient having his first attack after the age 
of twenty-five than for the person with an initial 
attack before the age of ten. 

Fifty per cent of the group were considered hyper- 
tensive. Hypertension has been thought to have a 
protective role in patients with mitral stenosis,® but 
this study afforded no opportunity to test the 
validity of this view. 

Symptoms diagnosed as angina pectoris were 
present in 25 per cent of the group, all but 1 occurring 
in females. It is thought that the angina-like pain 
observed in patients with pulmonary arterial hyper- 
tension may have accounted for some cases in this 
category. 

Analysis of congestive signs and symptoms re- 
vealed little difference between male and female 
patients except that the latter noted dyspnea on the 
average three years sooner and manifested hepa- 
tomegaly three years later than the male patients. 

Congestive heart failure, present in 95 per cent 
of the group, was the principal cause of death in 
only 70 per cent of the 41 patients who died. Seven- 
teen per cent of the group died as a result of pul- 
monary or systemic embolization. 

An important practical question that will occur 
to the clinician who follows patients with mitral 
stenosis is whether one can in any way predict which 
one is more likely to fall into the group of long 
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survivors. At the onset it may be said that there 
appears to be no accurate method of prediction. 
The fact that tricuspid stenosis was present in 
a fourth of the patients in this series and occurs in 
only a tenth of all cases of rheumatic heart disease! 
makes it clear that patients with mitral and tricuspid 
stenosis are likely to survive longer than those 
without tricuspid stenosis. 

The evidence that hypertension accompanying 
mitral stenosis acts favorably and renders such 
patients likely to survive longer is not certain. We 
have a strong clinical impression that this is so, but 
proof is not available. There is a third group, 
however, with neither tricuspid stenosis nor hyper- 
tension, but whose members become “long sur- 
vivors.” 

The main purpose of this review is to call attention 
to a considerable group of patients with mitral 
stenosis who have lived for a great many years after 
some major handicap develops. To be sure, many 
of them are so incapacitated that they cannot work, 
but others are able to continue. with moderate 
activities and to remain ambulatory, supporting 
themselves in a light or sedentary occupation. No 
doubt the present surgical treatment of mitral 
stenosis has been effective in improving the state of 
compensation in many cases and in restoring 
economic usefulness when ordinary medical measures 
have failed. However, in judging the indications for 
surgery and the duration of life after operation, the 
data presented here deserve consideration. 


SumMARY AND CONCLUSIONS 


About 13 per cent of patients with mitral stenosis 
will survive nine or more years after the inception 
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of gross objective evidence of congestive heart 
failure or auricular fibrillation. 

There appear to be three groups of so-called “long 
survivors” — those with tricuspid stenosis, others 
with hypertension and a third miscellaneous group 
with neither of. these factors. 

These facts should be taken into consideration 
in an evaluation of the indications for and the 
results of valvuloplasty. 
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Correction. The word 


‘“intussusceptum” 


appearing in the ninth line of 


the first paragraph on page 501 of the article entitled “Intussusception: A 
review of experience at the Massachusetts General Hospital, 1937-1951,” 
by Drs. Lawrence and Ulfelder, which appeared in the October 2 issue of the 
Journal, should be changed to read “intussuscipiens.” 








Vol. 


an 
sul 


It 


an 


ani 
th: 
shi 


as 
ge 


to: 
ur 


ex 


1952 


art 


ng 
°rs 
up 


on. 


he 


art. 


‘art 


eu- 


ry 








Vol. 247 No. 24 





POLYVINYL PYRROLIDONE — RAVIN ET AL. 921 


POLYVINYL PYRROLIDONE AS A PLASMA EXPANDER* 
Studies on Its Excretion, Distribution and Metabolism 


Hersert A. Ravin, M.D.,{ Arnotp M. Seticman, M.D.,$ anv Jacos Fine, M.D§ 


BOSTON 


gre pyrrolidone (P. V. P., Periston or 
Kollidon), was proposed in 1940 as an effective 
nontoxic plasma substitute.{ It is a synthetic, 
water-soluble, macromolecular polymer, dissolved 
in buffered physiologic saline solution in a concen- 
tration of 3.5 per cent, so as to be nearly isotonic 
and iso-oncotic with normal plasma (osmotic pres- 
sure equivalent to 400 to 450 mm. of water). 
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It was administered to large numbers of soldiers 
and civilians during the ensuing war years in Ger- 
many and since then in other European countries 
and in the United States. All early reports agreed 
that it was effective in the treatment of traumatic 
shock, and some investigators considered it nearly 
as good as plasma.?* Later clinical experience sug- 
gested other important therapeutic benefits to be 
derived from its ability to bind dyes® ® and bacterial 
toxins,”"® and to facilitate their excretion in the 
urine. 

Histopathological studies in man!®™ and ani- 
mals!2-4 revealed a transient histiocytosis and 
phagocytosis of P.V.P. by macrophages for several 
weeks after its administration. Clinical evidence of 
toxicity or of functional impairment of the liver or 
kidney was not found, except for elevation in sedi- 
mentation rate and an occasional case of transient 
albuminuria. The elevation in sedimentation rate, 
a general response of erythrocytes to all macro- 
molecules, was found to parallel the serum con- 
centration of P.V.P., and was reproducible in 
vitro? >? 

Since only 40 to 60 per cent of the polymer was 
excreted in the urine, mainly during the first two 

*From the Yamins and Kirstein Laboratories for Surgical Research, 
ere —— Hospital, and the Department of Surgery, Harvard Medical 
chool, 

Supported by a contract with the Office of the Surgeon General, United 
States Army, through the Subcommittee on Shock of the National Re- 
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TResearch fellow, National Cancer Institute; research fellow, Beth 
Israel Hospital. 

tAssistant professor of surgery, Harvard Medical School; associate 
director, Surgical Research Laboratory, assistant visiting surgeon and 
chief, Tumor Clinic, Beth Israel Hospital. 

§Professor of surgery, Harvard Medical School; surgeon-in-chief, Beth 
Israel Hospital. 

{Patents for the synthesis of polyvinyl pyrrolidone were filed in Germany 
in 1938, and pharmacologic studies on its plasma-expander properties and 


—— were begun in 1940 by Drs. Hecht and Weese,! of the Bayer Com- 
panys Iberfeld, Germany. Large-scale clinical application began late in 
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or three days after infusion, and no other significant 
portal of exit was demonstrable, it was tacitly 
assumed that the remainder of the P.V.P. was modi- 
fied or degraded because none could be detected 
in the body by chemical methods after two to four 
weeks. 

Despite the lack of evidence of deleterious effects 
of polyvinyl pyrrolidone in a large number of human 
recipients (over 500,000)!8 some ten years after its 
administration, it was considered necessary to 
determine how long the fraction not excreted in the 
first few weeks after administration remained in 
the body, its distribution and any possible toxic 
effects of long-term retention. 

Because of the lack of sensitivity of the chemical 
methods of analysis for P.V.P., radioactive-tracer 
technics were employed to follow, with as much 
precision as possible, the immediate and ultimate 
disposition of all the injected material. P.V.P. 
labeled with either I'* or C was used. 


METHODS 


Radioactive P.V.P. was prepared by tagging with 
[31 in the following manner!®: approximately 700 
mg. of P.V.P. was dissolved in 20 cc. of distilled 
water and 2 cc. of 20 per cent sodium carbonate. 
In a separate beaker 1 to 5 millicuries of carrier- 
free NaI!*! was diluted with 0.5 to 1.0 mg. of iodine 
in the form of sodium iodide solution (0.65 mg. 
per cubic centimeter). Ten cubic centimeters of 
a 1 per cent sodium nitrite solution was added, and 
finally 10 cc. of one-tenth normal solution of hydro- 
chloric acid, swirled rapidly into the mixture of 
sodium iodide and sodium nitrite. The resulting 
tan solution of iodine was immediately mixed with 
the alkaline P.V.P. solution, whereupon the color 
was instantly discharged. The solution was then 
dialyzed against running tap-water for forty-eight 
to seventy-two hours, at which time there was no 
longer any dialyzable radioactivity within the 
cellophane membrane. 

Alternative methods for tagging P.V.P. with 
I!31 consisted of: shaking of an aqueous solution of 
P.V.P. with a chloroform or carbon tetrachloride 
solution of I", separation of the aqueous and or- 
ganic solvent layers by centrifugation, and dialysis 
of the aqueous phase as described above?®; or re- 
action of P.V.P. with radioactive iodine monochlo- 
ride.21 The percentage incorporation of I’ into 
P.V.P. was estimated by simultaneous comparison 
of the counting rate of the dialyzed solution with 
that of an aliquot of the solution taken just prior 
to dialysis. 
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The number of atoms of iodine incorporated per 
molecule of P.V.P. was calculated from the data on 
percentage introduction of radioactivity and the 
estimated average molecular weight of the P.V.P. 
batch tagged. In 10 experiments with each of the 
above methods, and varying the ratio (in milli- 
grams) of P.V.P. to iodine from 1400:1 to 70:1, 
between 0.6 and 1.4 atoms of iodine were introduced 
per molecule of P.V.P. This is consistent with addi- 
tion of iodine to a single terminal double bond in 
each molecule of P.V.P. The most effective incor- 
poration of I'*! was 20 per cent of the initial radio- 
activity. This occurred with a P.V.P.-iodine ratio 
of 700:1. 

C"-tagged P.V.P. was provided from two sources*f 
for use in long-term studies on the distribution and 
excretion of P.V.P. in animal experiments and in 
clinical subjects. Since the material was prepared 
from radioactive acetylene, only the carbon atoms 
of the polyvinyl chain were thus labeled. 

Fractiona‘ ‘on for analysis of the molecular-weight 
spectrum of P.V.P.} was carried out either by pre- 
cipitation from methanol with dry ether or from 
aqueous solution with acetone. There were minor 
differences in the molecular-weight distribution 
estimated by each of these methods. The [!*!- 
tagged fractions were prepared by both methods. 
The C'*-P.V.P. fractions employed in tissue dis- 
tribution studies were prepared in the acetone- 
water system.{ 

Estimates of average molecular weight of whole 
or fractionated P.V.P. samples were made from 
viscosity measurements. The Fikentscher ‘“K” 
value, or viscosity coefficient, was derived from the 
relative viscosity of 1 per cent solution of P.V.P. 
compared to distilled water at 20°C. according to 
the following formula: 


log u rel. _ 75K? 
c 1+ 1.5 Ke 


where u rel = relative viscosity 

c = concentration of P.V.P. in gm. per 100 cc. 
The average molecular weight was then calculated 
from the viscosity coefficient (K) by the following 
relation”: 

2.303 (0.001 K+ 0.000075 K?) =0.0016 M°-® 

where M is average molecular weight. 

All specimens were prepared for radioactivity 
measurements by evaporation of an aliquot in alum- 
inum cups coated with a thin layer of rubber cement 
to prevent fragmentation, distortion or loss of 
specimen. Whole blood, plasma, lymph, urine and 
bile were sampled by volume. Fresh tissue specimens 
were weighed wet, homogenized in water and made 
up to concentrations of approximately 10 to 20 mg. 
per cubic centimeter; l-cc. aliquots were then 





+K 


*Schenley Laboratories, Lawrenceburg, Indiana. 

tCentral Research Laboratories, General Aniline and Film Corporation, 
Easton, Pennsylvania. 

tCourtesy of Dr. Kurt Ladenburg, Schenley Laboratories, Lawrence- 
burg, Indiana. 
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evaporated in each cup. All specimens were pre- 
pared in duplicate and dried at 36°C. in a forced- 
draft oven. Self-absorption correction factors wete 
determined and applied :» analyses for C'*, but 
were not required for I! measurements. 
Expired air samples were bubbled through satu- 
rated barium hydroxide solutions to collect CO,. 
The barium carbonate precipitate was washed 
several times with absolute alcohol and dried to 
constant weight. Measured aliquots were treated 
with acid in a closed system for determination of 
the specific radioactivity of CO, in the gas phase. 
Measurements of ['*! were made on a Tracerlab 
Autoscaler with a TCG-3 tube (bell-type, mica 
end-window weighing 1.9 mg. per square meter). 
The tube and samples were shielded with 3 cm. of 
lead. All specimens were at least five times back- 
ground, and counting was continued until the prob- 
able error was reduced to 1 per cent or less. C 
measurements were made on a windowless propor- 
tional flow counter of the Robinson design.*§ 
Expired C“O, was measured in the gas phase in a 
vibrating-reed, proportional-scaler counting system. 


PROCEDURE 


In the studies on dogs, light Nembutal anesthesia 
was induced, a slow intravenous infusion of 0.85 
per cent of sodium chloride solution started, and 
an indwelling catheter placed in the bladder. A 
rapid infusion of [!-P.V.P. (50,000 to 500,000 
counts per minute) was then injected through the 
tubing of the infusion set. Samples of venous blood 
were drawn into heparinized tubes at five, fifteen 
and thirty minutes, and one, three, six and twelve 
hours after the P.V.P. injection. The blood was 
centrifuged, and the plasma removed and plated 
for counting. Urine specimens were taken at three, 
six and twelve hours, the volume of each sample 
recorded, and aliquots taken for counting. 

Infusions of C¥%-P.V.P. in the rat, rabbit and 
dog were also rapid, but infusions in clinical patients 
were prolonged for forty to forty-five minutes to 
avoid excessively rapid expansion of the circulat- 
ing blood volume. Blood and urine specimens were 
obtained in man at approximately the same inter- 
vals as in the experiments on dogs, the start of the 
infusion being taken as the zero point. 

Lymph fistulas were prepared in dogs by the 
insertion of a polyethylene catheter into the thoracic 
duct via a transthoracic incision, at a point ap- 
proximately 3 cm. above the diaphragm.™ 


REsuLTs 
Rate of Disappearance of P.V.P. from the Blood 


After the rapid infusion of I'!-P.V.P. in dogs, 
the plasma-level of radioactivity declines rapidly 


§Courtesy of Dr. A. K. Solomon and the staff of the Biophysical Labora- 
tories, Harvard Medical School, to whom we are indebted for advice and 
guidance in the C™ studies. ‘ 

{Courtesy of Professor Robley Evans, Department of Physics and Radia- 
tion Laboratory, Massachusetts Institute of Technology, and Dr. Donald 
D. Vaabirke, Brookhaven National Laboratory, Upton, Long Island, 

ew York. 
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during the first hour or two. Then follows a short 
“inflection phase,” during which the rate of disap- 
pearance of P.V.P. from the plasma is changing 
rapidly. Finally, the disappearance curve approaches 
a straight-line decay curve with a shallow slope 
(Fig. 1). In all preparations studied in this manner, 


the inflection phase occurred at approximately the - 


same time after the start of the infusion. The 
amount of P.V.P. remaining in the circulation 
at any one time during the initial postinfusion 
period, expressed in terms of percentage of adminis- 


RETENTION OF PVP IN CIRCULATION 











T 7. T 


1 3 6 i2 
TIME IN HOURS 


Ficure 1. Retention of P.V.P. in the Circulation as a Function 
of Molecular Size. 


The radioactivity remaining in the plasma after rapid infusion 
of 300 mg. of I™-P.V.P. (in 10 cc. containing from 50,000 to 
500,000 counts per minute) in normovolemic dogs is plotted in 
terms of percentage of administered dose. The concentration of 
P3\_P.V.P. in counts per minute per cubic centimeter five minutes 
after the infusion is taken as 100 per cent at zero time to permit 
dilution and nearly homogeneous distribution within the plasma 
volume. No correction is made for changes in plasma volume 
during the course of the experiment, but these are assumed to 
be minimal because a slow intravenous infusion of physiologic 
saline solution is maintained at a rate calculated to replace 
insensible water loss and urine formation. 


tered dose, could be correlated with the K-value, 
or with the average molecular weight of the prepara- 
tion (Fig. 1). 


Rate of Excretion in the Urine 


I'P.V.P. appears in the urine soon after its 
infusion into the blood stream, 40 to 80 per cent of 
the injected dose being recovered within forty-eight 
hours. A small additional quantity is excreted in 
the third twenty-four hours. The percentage ex- 
creted is inversely correlative to the increasing 
K-value of the infused preparation (Fig. 2). 

The percentage of the administered dose excreted 
during the first three or four days is constant up to 
a dosage level of 3.5 gm. per kilogram of body weight 
(equivalent to 7 liters of clinical P.V.P. in a man 
weighing 70 kg.). Provided that a minimum urine 
flow of 800 to 1000 cc. per day is maintained, the 
percentage excreted is also independent of the rate 
of urine formation. 
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Three hours after infusion, the amount of P.V.P. 
in the plasma, in addition to that excreted in the 
urine, is significantly less than the amount ad- 
ministered. For chemically fractionated specimens 
of low molecular weight the fraction unaccounted 
for reaches a peak in the next three hours and then 
declines gradually; for unfractionated preparations 
of intermediate average molecular weight the 
fraction reaches a maximum much later. 

To determine whether the fraction unaccounted 
for is excreted through other portals and to what 
degree, if any, it undergoes metabolic degradation, 
a C-labeled preparation (G.A.F. No. 2809-103 
K-33) was infused into man, dog and rat. The blood- 
disappearance and urinary-excretion curves of this 
preparation were similar to those obtained with 
radioactive-iodine-tagged P.V.P. Approximately 0.3 
to 0.5 per cent of the administered dose appeared 
in the stool in both man and dog within twenty-four 
hours of infusion. Thereafter, fecal excretion fell 
to an average of 0.01 per cent a day. In the dog 
fecal excretion is entirely of biliary origin since it 
equals the amount of C'-P.V.P. recovered in bile 
totally diverted through a tube in the common 
bile duct. Furthermore, diversion of all the bile 


CUMULATIVE URINARY EXCRETION 
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Ficure 2. Cumulative Urinary Excretion of P.V.P. as a 
Function of Molecular Size. 


The total radioactivity accumulated in successive urine specimens 

is plotted in terms of percentage of the administered dose. These 

data are obtained on the same animals used for the results de- 

scribed in Figure 1. Each curve represents the average values 
for three experiments. 


from the intestine completely eliminated the ap- 
pearance of radioactivity in the stool. 


Metabolism of P.V.P. 


The amount of radioactive carbon dioxide in the 
expired air after the infusion of the same C'*-P.V.P. 
preparation (No. 2809-103, K-33) was studied to 
measure the extent of metabolic degradation. Be- 
tween 0.15 and 0.20 per cent of the administered 
radioactivity (87 microcuries) was found in the ex- 
pired air during the first twelve hours after infusion 
in man (three experiments). In subsequent twelve- 
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hour periods the figure fell to 0.01 per cent. After 
thirty-six hours no radioactivity could be detected 
in the expired air, even by methods sensitive to an 
excretion rate of 0.001 per cent a day. Since this 
preparation of C™-P.V.P., after dialysis against 
running tap water for forty-eight hours prior to use, 
did not cause any detectable radioactivity in the 
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rad’..activity in various tissues is recorded in Table 
1 «u counts per minute per milligram of tissue, in 
terms of percentage of administered dose, and in 


percentage of the total extravascular amount re-, 


tained. A similar experiment was performed in 
rabbits given 8 to 9 gm. of the same preparation in 
seven daily divided doses, and killed at intervals 


Tas.e 1. Distribution of P.V.P. (No. 2809-103, K-33) in Organs of the Rat after Intravenous Infusion. 












Orcan 2 WK. AFTER INFUSION 
couNT/ AMOUNT AMOUNT 
MIN.* ADMINIS- RETAINED 
TEREDT 

xI0% % % 
Spleen ... 26.35 1.37 2.33 
Liver .... 17.30 10.55 17.90 
SSE IEE Ore « wor 0.27 0.46 
Skin and subcutaneous tissue ....... 7.45 10.30 17.50 
DIG c Se hGi ces abaceesewcabas | SOD 0.83 1.41 
Oe bot a Su cas Sains 7.30 0.045 0.076 
Ee em: 17.40 9.60 
OER a eo eritameD ©, | 0.315 0.535 
PCIE. Sc cccissiecrenicceass 2B 0.73 24 
WE ess h is iuckecsssccisteane BaD 0.175 0.297 
Residual carcass (estimated)........ 3.99 15.93 27.05 
OO ORES ESSE So, Rae aa 57.92 


4 Wk. arrer InFusION 7 Wx. AFTER INFUSION 


couNT/ AMOUNT AMOUNT couNT/ AMOUNT AMOUNT 
MIN.* ADMINIS- RETAINED MIN.* ADMINIS- RETAINED 
TEREDT TEREDT 
xIO% % % xI0% % % 
31.45 1.26 2.61 12.55 Lez 6.07 
16.00 9.88 20.40 3.58 2.32 11.28 
7.62 0.23 0.475 2.95 0.089 0.43 
4.85 5.85 12.15 3.99 5.49 25.00 
5.43 0.36 0.745 $359 0.431 2.10 
5.92 0.02 0.041 
3.98 14.85 30.70 1.43 52s 25.40 
3.99 0.31 -64 2.33 0.276 1.3 
3.09 0.75 1.55 2.61 0.589 2.8 
2.65 0.135 0.278 2.75 0.149 0.725 
3.98 14.83 30.60 1.43 4.21 20.47 
48.47 19.67 





*The relative concentration of P.V.P. in the tissues is expressed in terms of the radioactivity of the tissue in counts per minute per milligram 


of wet tissue. 


tPercentage fraction of administered dose retained in each organ. Skeletal muscle mass is assumed to be 40 per cent of body weight. 
Skin and subcutaneous tissue is assumed to be 12.5 per cent of body weight. 


expired air, the amount produced by the undialyzed 
material was due to a radioactive impurity of low 
molecular weight. It may be concluded that there 
is no metabolic degradation of P.V.P. and no signifi- 


of one, two and six months after infusion (Table 2). 
Five moribund patients received the same prepara- 
tion of P.V.P. The data in a patient with adeno- 
carcinoma of the sigmoid and liver metastases who 


TaBe 2. Distribution of P.V.P. (No. 2809-103, K-33) in Organs of the Rabbit after Intravenous Infusion. 











Orcan 1 Mo. Arter InFusIon 
CcoUNT/ AMOUNT AMOUNT 
MIN.* ADMINIS- RETAINED 
TERED 
x10-8 % % 
SN ar pss tecear ais sscuan. Saree 0.324 1.26 
ear ee 
MO 255 055 555. 0's 4 wo 4.0 Hate 
DSS ea 4. 17.3 
Testis {25 0.097 0.38 
kin 9.05 9.1 35.7 
Kidney 8.58 0.409 1.59 
Thymus 7.17 0.097 0.38 
Lung 6.53 0.284 1.10 
Heart 4.43 0.084 0.33 
Muscle 1.68 5.44 21.20 
RE orn S35 Sone wns ss 05 wipe9 ok: 
Riba rh ns kobe ee een seeds 
PN NNRIIINE, yo 5i5.000'0:06 se.cvceenes 
Serre 
ee ee ere 4.90 19.10 
NE rc oa Siok owaawiocses a > 25.39 


2 Mo. AFTER INFusION 6 Mo. aFTER InFusION 


counT/ AMOUNT AMOUNT counT/ AMOUNT AMOUNT 
MIN.* ADMINIS- RETAINED MIN.* ADMINIS- RETAINED 
TERED TERED 

x10-8 % % x*10-8 % % 
71.20 0.144 0.59 35.00 0.192 2.36 
34.80 1.66 6.77 

0.60 0.03 0.12 

10.30 3.24 13.20 10.50 3. ine 40.10 
9.70 0.25 6.90 0.100 0.12 
10.09 10.80 44.00 2.88 2.92 36.10 

.20 0.25 1.02 6.34 0.310 . 83 

4.84 0.05 0.22 

6.65 0.19 0.77 2.78 0.075 0.92 
5.00 0.10 0.41 3.14 0.054 0.67 
1.07 3.64 14.80 0.18 0.584 7.20 
1.05 0.056 0.23 

2.92 0.004 0.02 

4.83 0.550 2.24 . 

3.60 0.002 0.01 

1.07 3.58 14.60 0.18 0.616 7.60 

24.55 8.10 





*Per milligram of wet tissue. 


cant route of excretion except the kidney. Con- 
sequently, the fraction not present in the blood or 
excreted in the urine is present in the tissues. 


Distribution in the Tissues 


To determine the tissue distribution of retained 
P.V.P. 350 mg. of C4-P.V.P. (No. 2809-103, K-33) 


was injected intravenously into each of 6 rats, 
which were killed in pairs at two, four and seven 
weeks after infusion. The distribution of retained 





died two months after receiving 17.5 gm. are pre- 
sented in Table 3. 

The distribution of retained C'-P.V.P. follows a 
similar pattern in all three species (Tables 1, 2 and 
3). The largest fraction is found in skeletal muscle 
and in skin and subcutaneous tissues. This is pre- 
sumably due to the large size of these two organ 
systems (skeletal muscle is assumed to be approxi- 
mately 40 per cent, and skin and subcutaneous 
tissues 12.5 per cent of body weight). The weight 
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of the “residual carcass” (bone, brain, hair and fat) 
was obtained by subtraction from the weight of the 
total carcass the combined weight of all weighed 
organs and tissues. 

Comparison of the relative concentrations of 
P.V.P. in the various tissues shows that skeletal 
muscle and skin and subcutaneous tissue have the 
lowest concentration, whereas the organs of the 
reticuloendothelial system (liver, spleen, bone 
marrow and lymph nodes) have the highest. Be- 
cause the major components of the “residual car- 
cass” — that is, brain, hair and fat — showed a 
concentration close to that of skeletal muscle, the 


TasLe 3. Distribution of P.V.P. (No. 2809-103, K-33) in 
Organs of Man Two Months after Intravenous Infusion. 















OrcAN Count/ Amount AmounNT 
IN.* ApMINIS- RETAINED 
TERED 
1073 % % 

AMUN IML os 5 aces sd co eects 9.15 0.15 0.50 
ST ees ca Alois ss Vcc nore onste ois -ahe 5.63 1.24 4.09 
0 eye nee 3.18 4.14 13.66 
I oo a5 cn 6 oes soe 2.05 0.82 2.71 
RTM TIONEONT,, 6. ssi 5 3 ¢ o0-0.0 cc's 1.97 1.97 6.50 
SOG TOMA 6. 5055s ce cess 1.00 £ 0.80 2.64 
Re Parris dee enieciones 0.93 0.32 1.06 
OS a eee 0.88 0.07 0.23 
MR reo cities elec es 0.73 0.97 3.20 
Ra eer 0.73 0.26 0.86 
OS ee ee 0.78 5.35 17.66 
Thyroid gland 0.43 0.01 0.03 

Ree 0.35 7.65 25.25 
ee 0.16 0.005 0.02 
Residual carcass 0.35 6.56 21.65 

MMU oriole aic.cina cusineies ease 30.31 





*Per milligram of wet tissue. 


residual carcass was estimated to have a concentra- 
tion roughly equal to that of skeletal muscle. 

Comparison of the patterns of distribution of 
P.V.P. at different intervals after infusion (Tables 
1 and 2) reveals that the amount and concentra- 
tion retained in the skin and subcutaneous tissues and 
in skeletal muscle decrease progressively. On the 
other hand the amount and concentration of P.V.P. 
retained in the organs of the reticuloendothelial 
system remain relatively constant, or at most de- 
crease gradually during the same period of observa- 
tion. 

The data demonstrate first that phagocytosis of 
retained P.V.P. by the reticuloendothelial system 
appears to be largely completed within two weeks 
or less of its administration; secondly, that the 
net turnover of P.V.P. sequestered within the 
reticuloendothelial system is slow; and, thirdly, 
that the extracellular space is the major source of 
the slowly excreted P.V.P. that appears in the urine 
for as long as. a year after its intravenous infusion. 

The relation of the degree and pattern of reten- 
tion to molecular weight was studied as follows: 
C'utagged P.V.P. (SL-100, K-30.2) of high specific 
activity (87 microcuries per gram) was fractionated 
into cuts of high and low molecular weight (K-37 
and K-27, respectively). Three series of rats were 
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prepared by intravenous infusion of a small dose 
(35 mg.) of either fraction or of the original un- 
fractionated preparation. Paired animals from 
each group were killed after two weeks. 

The data on residual radioactivity are presented 
in Table 4. The over-all retention of C¥-P.V.P. 


TaBie 4. Effect of Molecular Size of P.V.P. on Its Distribution 
and Retention in Tissues.* 











OrGAN FRACTION Fraction FRACTION 
<-26.1 K-30.2 K-36.9 
DOSE RATIO DOSE RATIO DOSE RATIO 
% % % 
Spleen ... 0.26 1.0 1.76 6.50 3.64 14.50 
Shia ..... 7.94 1.0 18.36 2.32 24.35 3.10 
Liver 1.92 1.0 5.60 2.92 6.20 3.20 
Testis 0.23 1.0 0.98 4.24 1.26 5.50 
ua er 0. 14+ 1.11 1.26 
Kidney 0.12+ 0.61 0.44 
Heart..... 0.04+ 0.29 0.34 
Muscle .... 5.27 1.0 14.20 2.68 19.30 3.66 
Totalst . 20.91 1.0 56.61 2.71 75.30 Ks 





*The figures given for percentage of dose retained are average values 
for paired animals in each group (K-26.1, K-30.2 and K-36.9) ob- 
tained two weeks after intravenous injection of 1.0 cc. of P.V.P. The 
amount retained in any one organ after injection of the lowest fraction 
is taken as the base-line (ratio 1.0) for comparison of the effect of in- 
creasing K-value on retention of P.V.P. by each organ. 

+The concentration of radioactivity in these organs was at the lower 
limit of sensitivity of the detection method uscd, and was subject to too 
great a probable error to provide a valid basis for comparison. 

tIncluding residual carcass. 


increases with increasing K-value as the previous 
data on excretion of I['!-P.V.P. suggested. The 
most significant observation, however, is that re- 
tention of P.V.P. in the spleen (here considered as 
representative of the widely dispersed reticulo- 











Taste 5. Molecular-Weight Distribution of C“-P.V.P. 
(SL-100; K-30.2).* 
Fraction Fractionation At Fractionation Bt 
oO. 
K-vALUEt —— WEIGHT K-VALUE{ WEIGHT 
wT. 
% % 
1 42 117,000 23 44.1 6.7 
2 37 66,000 17 40.7 9.5 
3 32 45,000 19 342 14.0 
4 28 22,000 19 34.1 14.5 
5 18 15,000 22 30.8 13.3 
6 27.0 13.8 
7 re | 10.9 
8 16.3 12.2 





*Fractionated by Dr. Kurt Ladenburg, Schenley Laboratories, Law- 
renceburg, Indiana. 

tFractionation B represents a finer analysis of the size distribution of 
the original preparation, since the product was divided into eight frac- 
tions instead of only five. A cumulative plot of the fractions (in percent- 
age of total) against the K-value of each fraction, reveals that these two 
independent fractionation analyses are practically identical. 

{Viscosity measurement. 

§Light-scattering measurement. 


endothelial system) increases with increasing K-~ 
value out of proportion to that of other organs. 
It is noteworthy that the concentration of P.V.P. 
in the spleen is similar to that in other organs with 
the low-molecular fraction (K-26.1). 

Since this is probably due to the rapid excretion 
of such a fraction, it appears that phagocytosis by 
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the reticuloendothelial system is a function of a 
minimal limiting molecular size. A rough esti- 
mate of the minimal molecular weight of P.V.P. 
required to induce a phagocytic response is provided 
by a comparison of the molecular-weight spectrum 
with the pattern of retention in the tissues. This 
spectrum (Table 5) for the original preparation 
(SL-100; K-30.2), as determined by chemical frac- 
tionation in an acetone-water system followed by 
viscosity and light-scattering measurements, dis- 
closed that 23 per cent of the infused P.V.P. was a 
K-42 fraction with a mean molecular weight of 
117,000. Since approximately 10 per cent of the 
unfractionated P.V.P. can be estimated to have 
been retained by the reticuloendothelial system, 
it may be concluded that this system retained 
molecules weighing more than 117,000. 


Concentration of P.V.P. in Lymph 


The shape of the blood-disappearance curve is 
partly explained by the early and rapid loss of 
P.V.P. into the urine. But the persistence of a 
considerable, though less rapid, urinary excretion 
of P.V.P. for many hours after the abrupt fall in 
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Ficure 3. Equilibration of ™-P.V.P. between Plasma and 
_ Lymph. 
Ten cubic centimeters of I'-P.V.P. (No. 124-14; K-25) was 
injected intravenously, and heparinized plasma and thoracic- 
duct lymph specimens collected at regular intervals thereafter. 
Open circles represent counts per cubic centimeter of plasma. 
Black circles represent counts per cubic centimeter of thoracic- 
duct lymph. (The P.V.P. was an acetone-water fraction pro- 
vided by the Arnold, Hoffman Company, Providence, Rhode 
Island.) 


the disappearance curve points to other factors. 
To evaluate these factors, as well as those controlling 
the distribution of P.V.P. within the body compart- 
ments, I'*!-tagged fractions were administered to 
dogs with thoracic-duct fistulas. The equilibration 
of the fractions between the plasma and lymph 
was determined by measurement of the radioactivity 








in thesesfluids after a “rapid” injection. The re- 


sults are recorded for two typical fractions in ° 


Figures 3 and 4. 

These curves show that the initial rapid fall in 
the serum level is complementary to a rapid rise 
in the extracellular-fluid compartment, and that 
the inflection point of the blood-disappearance 
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Ficure 4. Eguilibration of a aa between Plasma and 
ym pn. 

Ten cubic centimeters of I-P.V.P. (No. 2899-76; K-35) was 

infused, and specimens were collected as in the experiment for 

Figure 3. (The P.V.P. was a methanol-ether fraction provided 

by the General Aniline and Film Corporation, Easton, Penn- 
sylvania.) 


curve (estimated graphically as the intersection of 
the two limbs of the blood curve) coincides with 
the attainment of peak concentration of P.V.P. 
in the lymph. Thereafter, the concentrations of 
P.V.P. in the serum and lymph approach one another 
at a rate that is related to the K-value of the in- 
fused preparation. The rate of attainment of final 
equilibrium between these two compartments ap- 
pears to be determined by the molecular-size dis- 
tribution of the larger molecules. Thus, by extra- 
polation of the curves to their point of intersection, 
the final equilibrium of the K-25 fraction (Fig. 3) 
is attained in nine or ten hours, whereas that of the 
K-35 fraction takes more than twelve hours. Ap- 
proximately 50 per cent of the K-25 fraction and 
30 per cent of the K-35 fraction had left the plasma 
on the attainment of peak concentration in the 
lymph an hour after infusion. Thus, P.V.P. with 
a molecular weight of 20,000 or less, corresponding 
to the lower half of the K25 fraction, established 
equilibrium across the capillary barrier separating 
venous blood and thoracic-duct lymph within an 
hour. 


Relation of Molecular Weight to Urinary Excretion 
in Man 


The foregoing data demonstrate that diffusion 
of P.V.P. across membranes is determined primarily 
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by the relation between molecular size and the pore 
size of the membrane. 

Further supporting evidence is presented in 
Table 6, showing that the K-value of P.V.P. ex- 
tracted from the urine excreted during the first six 
hours after infusion of a preparation with a wide 
spectral range is considerably lower than that of 
the preparation. Since P.V.P. is not degraded, this 
must be due to filtration of the fractions with the 
lowest molecular weights. The K-value of urinary 
P.V.P. rises within forty-eight to ninety-six hours of 


Tasie 6. K-Value of Urinary P.V.P. in Man. 








Inrusep PREPARATION Time or CoLLecTIon 


0-6 ur. 0-24 ur. 24-48 uR.*f 

K-27 15.6 20.0 29.0 
21.0 25.7 
21:9 26.1 
2252 28.7 
22.8 
23:2 29.5 
24.3 

RS Cera nee g on a era ee 16.8 

2 a eer ree 23.8 28.4 





*The K-value of P.V.P. extracted from urine by the trichloracetic 
acid precipitation method is corrected to an approximation of the true 
value by addition of 3.5 K-value units, since treatment of P.V.P. with 
trichloraceti¢ acid lowers the viscosity of the polymer by this amount. 
The corrected values are recorded above, and may be converted to ap- 
proximate mean molecular weight by the usual formula relating viscosity 
of P. V. P. to molecular weight. 

¢P.V.P. isolated from urine after twenty-four to forty-eight hours 
is present in such low concentrations, and so heavily contaminated with 
adsorbed urinary chromogens, that viscosity measurements are inaccurate. 
The K-value of urinary P.V.P. excreted by filtration is estimated to 
rise to 1 or 2 units higher than that shown for the specimens collected 
after twenty-four to forty-eight hours to account for the additional 2 to 
5 per cent of the infused preparation that is excreted in the period from 
forty-eight to ninety-six hours. 


administration to a peak level of K-30 or K-31, 
corresponding to a mean molecular weight of ap- 
proximately 40,000. 

The relation of the data on excretion and distribu- 
tion of P.V.P. to its plasma-expanding efficiency was 
tested by direct measurement of plasma-volume 
changes induced in man. Five normovolemic sub- 
jects received 1000 cc. of 3.5 per cent K-27 P.V.P., 
and 5 subjects were given 1000 cc. of 3.5 per cent 
K-42 P.V.P. intravenously in a period of forty-five 
minutes. Plasma volume was measured by the 
radio-iodo-albumin dilution technic before infusion, 
at the completion of infusion and six and twelve 
hours after the start of the infusion. The measured 
increase in plasma volume and the character of the 
curves describing the return toward the original 
plasma volume was in good agreement with the 
values expected from studies on the disappearance 
rates of isotope-tagged fractions of varying molec- 
ular weight.* Thus, the initial expansion induced 
by 35 gm. of K-27 P.V.P. exceeded that due to 35 
gm. of K-42 P.V.P., but it decreased much more 
rapidly. 

Discussion 


Our observations by radioactive-tracer technics 
on the fate of intravenously injected polyvinyl 
more detailed report of the plasma-volume expanding effect of 


*A 
P. .V.P. Cg j Dextran, gelatin, plasma and saline solution in normovolemic, 
ked animals is in preparation. 








POLYVINYL PYRROLIDONE —RAVIN ET AL. 





927 


pyrrolidone confirm and extend the main conclu- 
sions reached in studies with less sensitive methods 
of analysis.?5- 2° They demonstrate that the distribu- 


tion of P.V.P. among the body compartments and; } 


its manner of excretion into the urine are a process 


of biologic fractionation of a heterogeneous mixture. 


of molecular sizes in the usual preparation — that 
is, the smaller molecules traverse the filtering mem- 
branes, and the larger molecules are retained. The 
dynamics of a transfer is a function of the size and 
shape of the polymer molecules, the size, shape and 
number of the pores in the membrane, the size of 
the membrane and the water and lipid solubility 
of the substance being transferred. The pore 
theory of capillary permeability has recently been 
analyzed in great detail, and the differences in 
pore size and filtration area of capillaries in different 
parts of the body have been well established.?” 

The inverse relation between the K-value of 
infused P.V.P. and percentage excretion in the 
urine and the upper limit of K-value found for 
urinary P.V.P. has been confirmed, with good 
quantitative agreement, by a number of other 
investigators.?8-3! That the process involved in 
urinary excretion is filtration is clear from the fact 
that the initial excretion rate in terms of percentage 
of administered dose of P.V.P. is the same for 
infusions with widely varying dosages. An analysis 
of the data of several investigators indicates that 
the maximum particle of P.V.P. filtered by the kid- 
ney has a molecular weight of 35,000 to 40,000. 

A similar relation has been shown between the 
K-value of P.V.P. and attainment of equilibrium 
between the plasma and extracellular fluid. The 
response to different fractions of a P.V.P. prepara- 
tion indicates that fractions below 20,000 to 25,000 
in molecular weight enter the thoracic-duct lymph 
from the blood stream so rapidly that they have 
little or no value for the expansion of plasma volume. 

The absence of appreciable amounts of P.V.P. 
in the brain, or (in a single case) in the fetus of a 
pregnant rat, of animals infused with P.V.P. con- 
taining both high and low molecular sizes suggests 
that transfer across double barriers is far more 
restricted than transfer across simple capillaries. 

Transfer through the glomerulus, however, is 
somewhere intermediate. An inverse relation be- 
tween molecular size and renal clearance of macro- 
molecules has been shown in the dog,” in which it 
is said that only 3 per cent of the glomerular capil- 
lary area is permeable to hemoglobin.*: ** As much 
as 12 per cent of the human glomerular capillary 
area is said to be permeable to hemoglobin (molec- 
ular weight, 68,000).* 

The shape of the molecule, as well as its size, 
affects its rate of transfer. Thus, ovalbumin (molec- 
ular weight, 44,000) is reported to be as filterable 
through the dog’s glomerulus as ovomucoid (molec- 
ular weight, 27,000). The glomerulus is less per- 
meable to grass polysaccharide with a mean molec- 
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ular weight of 5400 and a high fraction with a 
molecular weight of 9000 than to insulin (molec- 
ular weight, approximately 50,000).*® Hence the 
finding of 40,000 for the upper limit of size for 
P.V.P. should not be surprising. 

P.V.P. continues to be excreted at the rate of 
25 mg. per day (0.06 per cent of a clinical dose of 
17.5 gm.) for as long as twelve months. This must 
be from the fraction above 40,000 but less than 
120,000 in molecular weight, since smaller mole- 
cules pass the glomerulus readily, whereas larger 
ones are retained by the reticuloendothelial 
system. Whether the long-term excretion of the 
fraction of 40,000 to 120,000 molecular weight 
takes place by filtration through a limited number 
of large pores or by a different mechanism (shedding 
of loaded cells) has not been determined. 

The plasma-expander potential of P.V.P. is 
,_ directly proportional to the amount remaining in 

‘the circulation at any one time. A given amount 
of material of low molecular weight exerts a greater 
initial expansion than an equal amount of material 
of high molecular weight in the same concentration, 
because of the greater molar concentration of the 
former. But this greater effect is short-lived be- 
cause of its rapid excretion or transfer across capil- 
lary membranes. Almost any desired plasma- 
expanding effect is theoretically possible with P.V.P. 
by proper selection of its molecular-weight distri- 
bution and concentration. The desirable range of 
molecular sizes for plasma expansion is 25,000 to 
40,000. A 3.5 per cent solution conforming to these 
specifications should induce an initial plasma- 
volume expansion equal to approximately 85-90 
per cent of the infused volume. This would shrink 
to 50 to 60 per cent of the infused volume in six 
hours, and to 30 to 35 per cent of the infused volume 
in twelve hours. Approximately 60 to 70 per cent 
of such a preparation would be excreted within three 
or four days, provided a normal urine output were 
maintained, and the remainder would be largely 
eliminated within a few weeks. 

Such an anticipated response in plasma expansion 
applies to an initially normovolemic recipient. 
In shock or any state of diminished circulatory 
volume, the expander effect would probably be en- 
hanced by the extent of the mobilization of extra- 
cellular fluid. 

An “ideal” P.V.P. preparation is difficult to 
manufacture at present. Existing preparations are 
useful, but the portion with a ~:olecular weight 
below 25,000 is virtually useless, whereas that with 
a molecular weight well above 40,000 is retained as 
a foreign body. To date there is, however, no evi- 
dence that long-term retention of P.V.P. exerts 
any deleterious effects. 


SUMMARY 


By means of radioactive-tracer technics with 
polyvinyl pyrrolidone (P.V.P.) fractions tagged 
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with ['*! and C", it has been shown that P. V. P. is 
not metabolized to any significant degree by the rat, 
dog or man. Its retention in the body is directly 
related to increasing molecular size. Excretion is 
inversely related to increasing molecular size. Its 
pattern of distribution in the body is also determined 
by molecular size. Most of it is fairly evenly dis- 
tributed through the tissues. But the double-mem- 
brane barriers in brain and placenta exclude it from 
the brain and fetus. The reticuloendothelial system 
(spleen, bone marrow, lymph nodes and so forth) 
retains P.V.P. with a molecular weight in excess of 
110,000 to 120,000 for a long time, probably years. 
P.V.P. with a molecular weight below 25,000 
promptly leaves the glomerulus, and is therefore of 
no value as an effective plasma-volume expander. 
The glomerulus can excrete within a few days all 
P.V.P. of molecular weight 40,000 or below. 

Since it would require extremely refined and 
costly fractionation procedures to produce a molec- 
ularly homogeneous preparation ideally suited 
for serving as a plasma-volume expander, a possible 
practical preparation would be one fractionated 
so that most of the molecules fall in the range be- 
tween 25,000 and 40,000, with extreme limits of 
20,000 to 70,000. An: iso-oncotic, isotonic solution 
with these characteristics would induce an initial 
plasma expansion equal to about 80 to 90 per cent 
of infused volume. About 30 per cent of the in- 
fused volume would still act as an expander after 
twelve hours. Approximately 60 per cent of the 
preparation would be excreted into the urine within 
a few days, the remainder requiring a year or more 
to be excreted. Such a product would probably be 
totally excreted in time, and little if any would be 
stored permanently in the reticuloendothelial system. 

We are indebted to Drs. Lester Persky, Stanley W. Jacob, 
Harold A. E. Weizel and Edward T. Gordon, Mrs. Virginia 


Rosenberg, Mr. David Berry and Mr. Philip Bernstein for 
technical assistance. 
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CHOLANGIOJEJUNOSTOMY (LONGMIRE OPERATION) FOR RELIEF OF BILIARY 
4 OBSTRUCTION DUE TO CARCINOMA* 


Wituram R. Wappe tt, M.D.,} anp Cuar.tes B. Bursank, M.D.f 


BOSTON 


N 1948 Longmire and Sanford! described the 

technic of intrahepatic cholangiojejunostomy 
for relief of biliary-tract obstruction due to extensive 
destruction of the extrahepatic ducts. Since then 
they have reported 3 additional cases in which the 
procedure was successfully carried out,? and the 
reports of others have brought the total number 
of cases in which the operation was performed up 
to 8.36 There have undoubtedly been other cases 
that have not been reported. The circumstances 
that warrant the operation rarely arise. Allen,’ 
Cattell,? Lahey,? Cole et al.,1° and Walters and 
his associates" have shown that biliary drainage 
into the intestine can be satisfactorily accom- 
plished by other methods in a majority of cases. 
Nevertheless, in an occasional case intrahepatic 
cholangiojejunostomy is indicated, and as more 
experience accumulates the procedure may be more 
widely applicable than is believed at present. To 
date, no report has appeared of the use of this 
operation for palliation of inoperable carcinoma 
obstructing the bile ducts at the hilus of the liver. 
Because of this and to make available information 
from the operative result, hepatic-function studies 
and final autopsy specimen, a case is presented in 
detail. 


*From the Surgical Services, Massachusetts General Hospital. 

fInstructor in surgery, Harvard Medical School; assistant in surgery, 
Massachusetts General Hospital. 

tAssistant in surgery, Harvard Medical School; assistant in surgery, 
Massachusetts General Hospital. 





Case REporT 


A. W. (M. G. H. 728055), a 68-year-old domestic worker, 
was in excellent health until 1 month before admission to the 
hospital. .At that time she became jaundiced; the stools be- 
came acholic, and the urine dark. Two weeks prior to ad- 
mission generalized pruritus developed. No pain was ex- 
perienced. Mild diarrhea and an episode of nausea and vomit- 
ing were the only other indications of gastrointestinal dys- 
function. 

Physical examination disclosed only deep icterus, multiple 
excoriations of the skin, moderate obesity and mild systolic 
hypertension. Laboratory data pertinent to hepatic func- 
tion are summarized in Table 1. The urinary urobilinogen 
was 0.4 Ehrlich units, and the stool urobilinogen was negli- 
gible. Hematologic examinations, routine urinalysis, and an 
electrocardiogram were normal, as were roentgenograms of 
the chest. The feces were consistently guaiac positive. Roent- 
genographic examination of the upper gastrointestinal tract 
showed slight narrowing of the duodenum just distal to the 
cap but no other abnormality. 

A diagnosis of exirahepatic biliary obstruction was made. 
Carcinoma of the pancreas or ampulla of Vater was considered 
the most likely cause of the obstruction. Laparotomy was per- 
formed on February 14, 1951, under nitrous oxide oxygen and 
ether anesthesia. A transverse incision was made. A rounded, 
fist-sized tumor protruded from the undersurface of the liver 
in the region of the gall bladder, invading the porta hepatis 
and the gastrohepatic ligament. The exact origin of the tumor 
could not be established. It appeared to extend deeply into 
the liver. Only the outer portion of the mass was accessible 
for inspection. The pylorus and duodenum were drawn up 
in the tumor mass. There was no possibility of resecting 
the tumor ‘or of instituting biliary drainage through this 
area. Therefore, it was elected to establish a cholangio- 
jejunostomy in an attempt at palliation. This was accom- 
plished by freeing and then transecting the left lobe of the 
liver 2.5 cm. from its free border. Two bile ducts approxi- 
mately 5 mm. in diameter were exposed. A loop of jejunum 
was sutured to the posterior cut edge of the liver, and a direct 
anastomosis between the two transected bile ducts and the 
mucosa of the jejunum was carried out over two 2-cm. seg- 
ments of polyethylene tubing 2 mm. in diameter. Fine-silk 
sutures were used for these anastomoses. The tubes were used 
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as splints, each being held in place by a single silk suture. The 
serosa of the incised antimesenteric border of the jejunum was 
then sutured to the capsule of the cut liver anteriorly. A 





Ficure 1. Transverse Section through the Middle Portion of 
the Liver Viewed from above. 
On the right is the atrophied lobe, and on the left the hyper- 
trophied left lobe, within which the dilated left hepatic duct and 
its major radicles can be seen, with probes passing into the 
gejunum. The tumor mass — the middle portion of the 
iver. 


jejunojejunostomy was made approximately 15 cm. below 
the attachment of the jejunum to the liver. Two Penrose 
drains were inserted beneath the anastomosis and brought out 
through the wound. Biopsy of the tumor mass showed an 
undifferentiated adenocarcinoma consistent with either 
bile-duct or gall-bladder origin. 

The postoperative course was uneventful. The highest 
temperature was 100.2°F. The stools were brown 4 days after 


tinued to have bile in her stools until 2 months later. Despite 
gradually increasing jaundice she was able to resume work 
for a while, but over the next 4 months her condition deteri- 





Ficure 2. Undersurface of the Specimen Shown in Figure 1, 
Demonstrating the Jejunal Attachment to the Liver and the 
Patent Anastomoses. 


orated, and she died 13 months after the establishment of the 
diagnosis and first operation. 

At autopsy the tissues were deeply icteric and there was 
evidence of much wasting. The abdominal cavity contained 
several liters of ascitic fluid. There were innumerable car- 
cinomatous implants over the peritoneal surface. The cen- 
tral portion of the liver was replaced by a large tumor mass, 
which extended directly into the porta hepatis and involved 
the distal end of the stomach, the duodenum, the pancreas 
and the retroperitoneal area of the right upper abdomen. 


TaBLe 1. Laboratory Data.* 








Date Curnicat Status SeRuM Serum Pro- CEPHALIN FLOCCULATION 
BitiruBin ALKALINE THROMBIN 
PHOSPHATASE Time 
Bodansky : 
mg.]100 cc. units % of normal in 24 hr. in 48 hr. 
2-8-51 Before operation 23.0 21.7 70 _ — 
2-26-51 12 days after operation 6.0 21.1 _ _ —_ 
3-12-51 1 mo. after operation; patient 3.0 25.6 _— 0 0 
asymptomatic, 
4-3-51 Cholangitis 3.7 30.4 _- + ++ 
5-14-51 Patient asymptomatic and working 0.9 —_ _ ++ ++ 
8-20-51 Pyloric obstruction; patient jaun- 2.3 35.3 100 + + 
diced and dehydrated. 
12-19-51 seam me and cholangitis 19.6 — 57 +++ +++ 
2-19-52 ‘erminal phase 29.4 _ _ _ 





*Summary of laboratory data pertaining to hepatic function. 


operation and remained so until 8 months later. The serum 
bilirubin had fallen from a preoperative level of 23.0 to 6.0 
mg. per 100 cc. 12 days later. 

After discharge from the hospital the jaundice continued 
to clear, and the patient improved until readmission 7 weeks 
later during her first bout of cholangitis. This subsided 
promptly on administration of penicillin and streptomycin. 
Jaundice cleared completely in 3 months, but she had occa- 
sional brief bouts of cholangitis. She returned to work. 
Four months after operation 4300 r of x-ray therapy (tumor 
dose) were administered to the readily palpable right sub- 
costal tumor mass, without discernible effect. 

A gastroenterostomy was performed 614 months after the 
original operation, to relieve duodenal obstruction caused 
by the enlarging tumor. Peritoneal implants of tumor were 
observed. The patient was mildly icteric (Table 1), but con- 


Approximately two thirds of the mass was within the liver and 
so situated that the common hepatic duct and distal portions 
of the right and left hepatic ducts were completely replaced 
by tumor tissue (Fig. 1). There were a few scattered nodules 
of cancer in the remaining liver tissue, but for the most part 
the tumor had grown by direct extension. The gall bladder 
contained a single large stone. It was surrounded by tumor, 
but the mucosa was intact. 

The duct system of the left lobe was widely dilated, in 
contrast to that on the right. The mass of liver tissue was 
greater in the left than in the right lobe, which was firmer. 
The plastic tubes over which the two radicles of the left 
hepatic duct had been anastomosed to the jejunum were 
in place, and their lumens were completely occluded by bile- 
salt deposits. After removal of the tubes the anastomoses 
were shown to be patent by ready passage of probes, although 
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the more medial of the two was partially surrounded by 
tumor tissue and almost surely would have been occluded 
except for the presence of the plastic tube. The anastomosis 
between the lateral duct and the jejunum was tightly con- 
stricted about the plastic tube and almost certainly would 
have been stenosed at this point had the tube not been in 
place. Figures 1 and 2 show the probes passing through the 
anastomoses from the hepatic and jejunal sides respectively. 

Microscopical examination showed the tumor to be a 
Grade 4 adenocarcinoma consistent with bile-duct origin. 
The liver tissue of the left lobe was involved in an extensive 
and severe inflammatory process arising from a purulent 
cholangitis. The right lobe was not grossly involved in this 
infection. The hepatic tissue demonstrated advanced biliary 
cirrhosis in the right lobe, the biliary drainage of which had 
been obstructed for at least 14 months. There was a similar 
but less severe cirrhotic process involving the left lobe. 


Discussion 


It is quite obvious that circumstances rarely 
warrant the use of this operation as a palliative 
procedure. Only an occasional carcinoma of the 
gall bladder, hepatic-duct system, pancreas, kid- 
ney, colon or stomach will be so situated as to ob- 
struct biliary drainage at the porta hepatis and 
prevent establishment of internal drainage through 
that area. If the patient’s general condition is such 
as to indicate survival for a reasonable length of time, 
relief of itching, clearance of icterus and improved 
digestion may constitute real palliation. Perhaps 
more important is the relief of the anguish that 
must accompany the patient’s realization that opera- 
tion was unsuccessful. In the case reported above, 
the patient’s life was unquestionably extended and 
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shoelace instead of rubber, to prevent its slipping 
off during placement of mattress sutures. 

Several technical changes could have made our 
efforts more successful. In the first place, a gastro- 
enterostomy at the time of the first operation 
would have eliminated the, second operation for 
relief of pyloric obstruction. This was considered, 
but it was decided that the patient probably would 
not survive long enough for obstruction to develop 
at that point. A Roux Y rather than a loop of 
jejunum might have lessened or eliminated the 
occasional bouts of cholangitis. The performance of 
the anastomoses of the two dilated biliary radicles 
to the jejunal mucosa over polyethylene tubes 
ultimately resulted in defeat of the aims of the 
operation. It had been thought that these smooth 
tubes, each held in place by a single silk stitch, 
would later pass on into the intestine. They re- 
mained, however, and eventually both became 
occluded by deposition of bile salts. This com- 
plication has often followed the placement of per- 
manent prostheses within the common bile duct.'*: 
Nevertheless, as in the reconstructed common bile 
duct, a long period of intubation appears necessary 
to prevent the contraction of circular scar tissue. 
Lahey® has recommended that a T-tube be left in 
place for a year after reconstruction of the common 
bile duct, and this coincides with the experience 
in this hospital.1*!7 With this background it is 
suggested that when cholangiojejunostomy is per- 
formed enough of the duct be exposed to allow 


TaBLe 1 (Concluded). 
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made easier for at least eight months, perhaps 
longer and during that period she was able to work. 
Neibling et al., at the Mayo Clinic, found an 
average survival of only three or four months after 
operation for bile-duct carcinomas. 

Technically, the operation is not difficult or un- 
duly strenuous for the patient. The major blood 
supply accompanies the larger biliary radicles, 
and the vessels can be secured individually. Oozing 
from the cut surface of the liver can be controlled 
manually or with an intestinal clamp shod with, 


placement of a small T-tube with one arm passing 
through the anastomosis, and that this be left in 
place for many months, to be cared for in the usual 
manner with daily irrigations and early removal 
only if it becomes occluded. This precaution should 
minimize late strictures and repeated bouts of 
cholangitis, and perhaps extend the usefulness of the 
operation. 

The functional capacity of the left lobe of the 
liver has been subject to question, but it appears 
from this case and others in which only the left 














932 


hepatic duct was drained, that the left lobe alone 
is entirely adequate,* 1* even when a portion of it 
has been resected. This is consistent with the be- 
havior of hepatic tissue in animals, in which excision 
of large portions of the liver results in rapid re- 
generation of the remaining tissue.!*»?° The size 
of the left lobe of the patient’s liver indicates that 
such a regeneration had occurred. The regression 
of the right lobe apparently resulted from long- 
standing obstruction, cirrhosis, parenchymal atro- 
phy and scarring. The fact that the right biliary 
radicles were not dilated indicates long-standing 
obstruction and cessation of secretory activity, 
and probably constitutes valid evidence of the 
origin of the tumor within the intrahepatic duct 
system. 

The laboratory data pertinent to hepatic func- 
tion are recorded in Table 1. The complete clear- 
ance of jaundice was substantiated chemically. 
The persistent elevation of the alkaline phosphatase 
probably resulted from continued obstruction of 
the right hepatic duct and is a further indication 
that only the left lobe was drained.”** Synthetic 
functions of the liver, as determined by total pro- 
tein, serum albumin and globulin, cholesterol and 
cholesterol esters and prothrombin levels, all re- 
mained normal. The cephalin flocculation did not 
become seriously altered until biliary drainage 
ceased and the patient was deteriorating. 


SUMMARY 


A case in which cholangiojejunostomy was car- 
ried out as a palliative procedure is described. 
Biliary-tract obstruction resulting from carcinoma 
arising in the bile ducts was relieved for eight 
months, and the patient survived for thirteen 
months. The left lobe of the liver, a portion of 
which was resected, proved adequate for main- 
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tenance of ‘various synthetic functions. On the 
basis of experience with this case several suggestions 
for palliation are made. 


We are indebted to Dr. Norman Zamcheck, Mallory 
Institute of Pathology, Boston, who performed the autopsy. 
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PURPURA FULMINANS* 
Report of Two Cases Following Scarlet Fever 


Wituiam N. Cuamsers, M.D.,¢ Joun B. Hotyoxe, M.D.,f anv Rosert F. Witson, M.D§ 


HANOVER, NEW HAMPSHIRE 


URPURA fulminans is a rare clinical syndrome 

characterized by sudden appearance of rapidly 
progressive symmetrical subcutaneous ecchymoses 
and accompanied by high fever, intense systemic 
symptoms and death, which usually occurs within 
a few days of the onset. 

Ever since this syndrome was first described by 
Guelliot! in 1884 there have been scattered reports 
in the literature of cases, all characterized by strik- 
ingly similar clinical courses, hemorrhagic mani- 
festations and autopsy findings. The laboratory 
investigations in most cases are equivocal. In 
a number of cases the fulminating purpura is pre- 
ceded by scarlet fever, suddenly appearing in the 
second to the fourth week after the disease. It may 
follow other infectious diseases, but frequently 
there i§ no known predisposing cause. 

Recovery from this condition is extremely rare, 
only 7 survivals out of approximately 100 cases 
being reported. Recovery in 2 cases followed am- 
putation of the most severely involved extremity.” ® 
Two survivals have been reported after treatment 
with methionine.* 

In two extensive reviews of scarlet fever®: ® only 
4 cases of purpura fulminans were found. It is of 
interest therefore that 2 patients with this condition 
after scarlet fever were seen at this hospital in 
January, 1947, and May, 1948, respectively. 


Case REports. 


Case 1. An 8-year-old girl had been well until scarlet 
fever developed, for which she was treated symptomatically 
by her family physician. No sulfonamides were used. The 
disease was not severe, and she had a normal convalescence 
until 19 days after the onset, when a painful ecchymotic 
area appeared on the left thigh and buttock. On the follow- 
ing day a similar area appeared on the right thigh. Both 
areas increased rapidly in size. 

The patient was admitted to the hospital 2 days later. 
She was alert and co-operative, but cried frequently because 
of pain in the abdomen and chest. Both legs were tender and 
firm, and showed massive swelling and ecchymosis involving 
approximately 60 per cent of the skin of the lateral and pos- 
terior aspects of the thighs (Fig. 1). There was tenderness 
without spasm throughout the lower abdomen. 

The temperature was 100°F. by rectum, the pulse 110, 
and the respirations 24. 

The red-cell count on the morning after admission was 
3,530,000, with a hemoglobin of 9.5 gm. per 100 cc., and 
the white-cell count was 29,750, with 78 per cent segmented 
neutrophils, 21 per cent lymphoyctes po 1 per cent mono- 
cytes. The platelets appeared slightly decreased in the smear, 
but no counts were made. Examination of the urine showed 

*From the Hitchcock Clinic, and the departments of Medicine and 
Pathology, Dartmouth Medical School. 


fInstructor in medicine, Dartmouth Medical School; associate, De- 
ecment of Medicine, Hitchcock Clinic; attending physician, Mary 

tchcock Memorial Hospital. 

fAssistant professor of pathology, Dartmouth Medical School; associate, 
Hitchcock Clinic and Mary Hitchcock Memorial Hospital. 

§Formerly, resident in pediatrics, Hitchcock Clinic and Mary Hitchcock 
Memorial Hospital. 


a specific gravity of 1.017 and an albumin of 0.5 gm. per 
100 cc.; microscopical analysis of the centrifuged sediment 
demonstrated 2 white blood cells, no red blood cells and 8 
hyaline casts per ten high-power fields. 

Because it was believed that fresh blood would be most 
helpful in combating the bleeding, transfusion was delayed 
for 14 hours while such blood was being obtained. At that 
time the patient was in a state of peripheral vascular collapse. 





Ficure 1. Extensive Ecchymoses of the Thighs in Case 1. 


Despite the administration of approximately 1000 cc. of 
fresh whole blood and 250 cc. of plasma, vitamin C and K 
and rutin, there was a rapid extension of the ecchymotic 
areas to involve almost all of both lower extremities and the 
lower abdominal wall. She had severe pain in all the involved 
areas but remained clear mentally until a short time before 
death, which occurred 27 hours after admission and only 
3 days after the onset of the first symptoms of purpura. 
Permission for an autopsy was refused. 


Case 2. Three weeks before admission a 14-year-old school- 
girl had a sore throat, headache, vomiting and a high tem- 
perature. A diffuse erythematous rash developed on the follow- 
ing day. A diagnosis of scarlet fever was made and 1 gm. of 
sulfadiazine every 4 hours was given for 1 week. Moderate 
desquamation occurred from the extremities. Two weeks after 
the onset of the illness epistaxis, conjunctivitis and mild 
joint pains developed. Fever recurred and was accompanied 
by tachycardia. Aspirin, in a dosage of 10 gm. daily, was 
given. Sulfadiazine was started again. Because of the persist- 
ence of fever, crystalline penicillin, 300,000 units intra- 
muscularly twice daily, was given for 2 days. In spite of this, 
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the temperature rose to 103°F. At that time vesicular lesions 
were noted on both ankles and there was slight swelling of 
both wrists. 

On admission the patient was acutely ill. The skin was 
hot and dry, and the face was puffy. The tongue was denuded. 
The tonsils were enlarged and cryptic bilaterally and free 
from exudate. Tachycardia was the only abnormal cardiac 
finding. The lungs were clear. The spleen and liver were not 
palpable. The reflexes were equal and active. The lymph 
nodes were not enlarged. 

The temperature was 104°F. by mouth, the pulse 140, 
and the blood pressure 120/70. 

On the dorsa of both feet and extending up the lateral 
aspect of both legs were symmetrical areas of erythema and 
ecchymosis. Small splinter hemorrhages were noted on the 





Ficure 2. Photomicrograph of the Skin of the Right Lower 
Extremity in Case 2 (Hematoxylin and Phloxine Stain X75), 
howing Vascular Necrosis and Hemorrhage. 


tips of the fingers and toes. Scattered minute petechiae were 
present on the trunk. 

Examination of the urine showed a specific gravity of 1.011. 
The albumin was 0.007 gm. per 100 cc. The sediment was 
loaded with round and squamous epithelial cells, and there 
were 8 white blood cells and 10 red blood cells per ten high- 
power fields. Examination of the blood disclosed a red-cell 
count of 4,100,000, with a hemoglobin of 11.7 gm. per 100 cc., 
and a white-cell count of 4700, with 73 per cent segmented 
neutrophils, 19 per cent lymphocytes and 8 per cent mono- 
cytes. The erythrocyte sedimentation rate was 73 mm. per 
hour. The blood Mazzini test for syphilis was negative. 
Repeated blood cultures were sterile. Culture of the throat 
revealed a mixture of organisms, largely Streptococcus viri- 
dans. The capillary fragility test was negative. The pro- 
thrombin time (Quick one-stage method) was 20.8 seconds, 
with a control of 15.8 seconds (40 per cent of mean normal 
in this laboratory). A repeat prothrombin time 3 days later 
was 21.2 seconds, with a control of 15.3 seconds (38 per cent 
of mean normal). The bleeding time was 13 minutes, 25 
seconds (normal, 1 to 3 minutes). The clotting time was 
4 minutes, 23 seconds, by the capillary tube method (normal, 
3 to 7 minutes with this technic). Three days later the bleed- 
ing time was 7 minutes, and the clotting time 5 minutes. The 
sulfadiazine level was too low to measure. The nonprotein 
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nitrogen was 23 mg. per 100 cc. The patient’s blood group 
was AB and she was Rh +. Three days later the hemoglobin 
was 10.9 gm., and the red-cell count was 4,050,000. The 
total white-cell count at that time was 23,300, with 81 per 
cent segmented neutrophils, 6 per cent stab forms, 8 per 
cent lymphocytes, 4 per cent monocytes and 1 per cent 
metamyelocytes. The piatelets, which were not counted, 
appeared slightly decreased in the smear. X-ray study of the 
chest revealed increased density in the left-lower-lung field, 
with thickening of the markings, indicative of partial con- 
solidation. Two days later the bronchovascular markings 
on the right were increased. Fluoroscopic examination of 
the heart was negative. Serial electrocardiograms showed 
only sinus tachycardia. Sternal-marrow aspiration demon- 
strated slight hypoplasia of the erythroid elements. 

The patient’s clinical course was characterized by spiking 
fever, tachycardia and gradual extension of the hemorrhagic 
manifestations. The subcutaneous ecchymoses, which had 
originally consisted of localized areas on the feet and ankles, 
rapidly spread to involve both lower extremities. Crystalline 
penicillin, transfusions of whole blood and massive doses of 
menadione, rutin and vitamin C were given. In spite of this 
the patient’s condition became rapidly worse. The subcutane- 
ous ecchymoses became increasingly massive and cyanotic. 
On the 5th hospital day she complained of severe urinary 
urgency, but was unable to urinate. A catheterized specimen 
showed gross hematuria. An indwelling catheter was in- 
serted. She was put in an oxygen tent. The subcutaneous 
ecchymoses had extended up to the hips and involved the 
labia, which were swollen and purple. One hour before death 
the blood pressure was 120/60, and the pulse was 100. The 
patient then became extremely anxious, and gasping respira- 
tions developed. Pallor of the face and upper extremities 
appeared. She lapsed into unconsciousness and died. 

At autopsy the peritoneal cavity contained 1500 cc. of 
bloody fluid. There was hemorrhage in the soft tissue about 
the bladder. The broad ligaments were distended with blood. 
The right kidney weighed 120 and the left 125 gm. The 
capsules stripped with ease, revealing pale, smooth surfaces. 
There were hemorrhages in the tissues of the calyxes and 
pelves. There was blood in the wall and in the lumen of the 
ureters. The wall of the urinary bladder was markedly edema- 
tous and contained large quantities of extravasated blood. 
There was clotted blood in the uterine cavity. The endome- 
trium was red. Each ovary measured 4 by 3 by 2 cm. and 
contained small, thin-walled, blood-filled cysts up to 0.8 
cm. in diameter. There were an estimated 25 cc. of clotted 
blood in the vagina. The distal 4 cm. of the vena cava and 
both common iliac veins were partially occluded by a friable 
thrombus, which was adherent at the bifurcation of the vena 
cava. There were calcified flecks in the lymph nodes at the 
hili of the lungs. The heart, liver, spleen, pancreas, cerebral 
nervous system and intestinal tract were normal on gross 
examination. 

Microscopical examination showed the sinuses of the spleen 
to be packed with macrophages and plasma cells. There were 
small areas of necrosis adjacent to the capsule. The walls of 
scattered arterioles and veins were necrotic. There were a 
few neutrophilic leukocytes in the necrotic vessel walls, but 
this was not a prominent feature of the vascular change. 
The endometrium contained extensive extravasated blood 
in the stroma. There were necrosis, hemorrhage and necrotic 
arterioles and veins in the sections of ovary. The vascular 
lesion was similar to that in the spleen. In the kidneys there 
were Occasional tubules, which were necrotic and contained 
amorphous débris. In and about these tubules there were 
large numbers of monocytes and macrophages. In the lungs 
scattered small arteries were occluded with amorphous pink- 
staining material. In sections of the skin the arteries and 
veins were necrotic. Exudate in the necrotic segments of 
vessels was scanty and consisted of neutrophilic leukocytes. 
The superficial areas, including the epidermis and outer por- 
tions of the dermis, were necrotic. Many vessels were throm- 
bosed. There was abundant extravasated blood in the cutis 
(Fig. 2). The pancreas, thymus, cerebellum, cerebrum, spinal 
cord, pons, heart, liver, breasts and thyroid and adrenal 
glands were normal. Blood cultures were sterile. 

Anatomic diagnoses were as follows: necrotizing vasculitis 
of the ovaries, spleen, skin and subcutaneous tissues of the 
lower extremities; hemorrhage of the skin and subcutaneous 
tissues of the lower extremities, pelvic viscera, kidney pelves 
and ureters; thrombosis of the inferior vena cava, common 
iliac veins and branches of the pulmonary arteries; and old 
tuberculosis of lymph nodes of bili of the lungs. 
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Discussion 


These 2 cases are similar in many respects. Each 
patient was young and was convalescent from rela- 
tively mild scarlet fever. The interval between 
onset of illness and appearance of the hemorrhagic 
manifestations was approximately three weeks in 
each case. The lesions were painful and symmetrical 
and involved the lower extremities. There was 
rapid extension of the ecchymoses in each case. 
Both were characterized by fever, secondary anemia, 
leukocytosis and probably a slight reduction in 
platelets. Death, which occurred six days after the 
first appearance of hemorrhagic manifestations, 
was apparently due to massive exsanguination into 
the subcutaneous tissues and occurred in spite of 
transfusions and large doses of vitamin C, vitamin 
K and rutin. Although the prothrombin time 
was abnormal in Case 2 its prolongation was not 
considered sufficient to explain the hemorrhagic 
manifestations; one estimation of the bleeding time 
was prolonged, but a second test was within normal 
limits. 

The laboratory findings were equivocal and did 
not explain the cause of the hemorrhagic manifesta- 
tions. Similar data are reported in the literature. 

The post-mortem findings in Case 2 were those 
of a necrotizing vasculitis involving the kidneys, 
pelvic organs, spleen and lower extremities. Similar 
autopsy findings have previously been reported.” ® 
The possible cause for these changes could have 
been either hypersensitivity to the sulfonamides 
or to hemolytic-streptococcus toxin, or hyper- 
sensitivity to an antibody. There are many ar- 
ticles in the literature concerning the development 
of hypersensitivity to sulfonamides with resultant 
widespread polyvasculitis of a necrotizing nature.*"” 
However, toxic purpura following scarlet fever is 
a well defined condition that was recognized clin- 
ically and pathologically many years before the 
discovery of the sulfonamides. The following state- 
ment of More et al.!? is of interest: 


Many etiological agents are capable of producing lesions 
similar to those caused by the sulfonamides. While the 
cause of the polyvascular inflammatory lesions is unknown, 
this lesion is found in many diseases that may or may not 
be related in etiology or pathogenesis. 


Various other theories have been advanced as 
explanations of this type of toxic purpura. In cases 
that develop after scarlet fever, increased capillary 
permeability due to the action of the scarlet-fever 
toxin on the blood vessel is generally accepted.” 
Sensitization of the capillary endothelium by the 
scarlet-fever toxin or by any other substance capable 
of inducing hypersensitivity in a susceptible person 
may be responsible for this increased permeability. 
In 59 autopsies on patients with scarlet fever, 
Brody and Smith® demonstrated .a characteristic 
pathological change in the vessel walls, with a con- 
current perivascular “round-cell” infiltration. They 
believed that these changes were due to the circulat- 
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ing toxin. Although there are no reports in the 
literature concerning the experimental production 
of hemorrhagic manifestations with scarlet-fever 
toxin, this has been done with the meningococcus. 
Shwartzman" has demonstrated a neuropurpuro- 
genic factor in this organism. In rabbits, Black- 
Schaffer et al.15 have reproduced the Waterhouse— 
Friderichsen syndrome, with its characteristic 
cutaneous purpura, by the injection of meningo- 
cocci. 

The possibility of liver dysfunction as an explana- 
tion for increased capillary permeability was first 
suggested by Rabinowitz.'® Kaufman‘ recently 
reported 2 cases of post-scarlatinal purpura treated 
successfully with methionine. Discontinuation of 
methionine resulted in recrudescence of the purpura, 
which subsided on reinstitution of the drug. 

There are no reports in the literature concerning 
the treatment of purpura fulminans with ACTH 
or cortisone. However, striking clinical improve- 
ment in 4 cases of allergic purpura of the Schénlein 
— Henoch type were recently reported to have 
followed the use of cortisone.!” 


SUMMARY 


Two cases, both characterized by fulminating 
subcutaneous hemorrhages involving the lower 
extremities, with death three weeks after scarlet 
fever, are reported. Laboratory findings were 
equivocal. Autopsy in 1 case revealed necrotizing 
vasculitis and thrombosis of the vena cava and 
iliac vessels. 
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N the last progress report on pediatrics, Richard 

M. Smith! outlined the growth of the specialty 
during the first half of this century. He mentioned 
many of the individuals and organizations that had 
made important contributions, not only to the 
development of this branch of medicine but particu- 
larly to the solution of the more vexing problems of 
infancy and childhood, as they existed at the turn 
of the century and as they subsequently appeared 
in altered form. It is obvious that at the beginning 
of this period the greatest hazards in infancy and 
childhood were presented by the problems of diet 
and infectious diarrhea. These problems were 
largely resolved during the first quarter of the 
century; during the second quarter, great progress 
was made in control of the mortality in infectious 
conditions. It can be stated without question that, 
as a result of advances in the understanding of the 
problems of nutrition, epidemiology and preventive 
medicine, and the discovery of the new chemo- 
therapeutic drugs and antibiotics, infants and chil- 
dren have a greater life expectancy, enjoy greater 
physical vigor, attain greater physical stature and 
are subject to fewer ailments at present than at 
any other time in the history of mankind. This 
statement, although valid, is only a half truth. The 
ailments of man, as pointed out so vividly by Hans 
Zinsser in Rats, Lice and History, have all changed 
through gradual processes over long periods. Ob- 
viously, the problems of child care have not been 
solved — they are simply different. 

There are still many unsolved or only partly 
understood problems — notably cancer, congenital 
malformations, and prematurity — that justly de- 
serve the continued interest and unceasing ac- 
tivity of the many individuals and groups working 
in these particular fields. The greatest challenge 
. facing society in general, and those interested in 
infants and children in particular, is the fostering 
of emotional and intellectual development. The 
constant accounts in the daily newspapers of acts 
of delinquency by the juvenile population indicate 
the scope of this problem, and the incidence of mental 
illness offers further confirmation. Since the pedia- 
trician deals with the individual in his formative 
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years, he should be concerned with development of 
the personality and function of the emotions as part 
of the total care of the patient. 

Isolated individuals and groups have recognized 
and attempted various approaches to this problem 
for over twenty years. The Commonwealth Fund 
of New York, in particular, has done pioneer work 
by supporting studies in a few teaching centers to 
demonstrate the practicability of increasing the 
scope of pediatric teaching programs by a broader 
understanding of the emotional and psychologic 
problems of children. The interest in, and compre- 
hension of, this phase of child care has spread so 
rapidly during the past five or six years that the 
majority of pediatric centers in the country include 
groups that have undertaken the study of the emo- 
tional and intellectual development of the child. 

Experiments in pediatric education are being 
carried out — as yet, unfortunately, only in isolated 
instances — with the purpose of shifting emphasis 
from the study of “‘diseases” and ‘‘abnormalities” 
to the consideration of the child as a human being 
with feelings, intellect and individuality, who may 
be beset by a variety of ailments and environmental 
disturbances. Indications are that this trend may 
gradually alter the entire. philosophy of medical 
education.2“ The transition will be slow in develop- 
ing, however, since the present system of medical 
education was designed to meet problems as they 
existed before and during the first half of this 
century. 


Roominc-In 


During recent years there has been considerable 
discussion in the medical®: § and in the lay press on 
problems of maternal and infant care, with special 
emphasis on “natural childbirth,” ‘rooming-in” 
and “‘self-demand” feeding regimens. In a careful 
review and evaluation of the literature on obstetric 
and neonatal care, Reid and Cohen’ pointed out 
that there are no scientific data to support most 
of the ideas and suggestions for modifications in 
modern obstetric management and hospital pro- 
cedure. Their conclusion was that although the 
science of psychology is not incompatible with the 
science of obstetrics, the bases for modifications 
should be obtained by careful investigation under 
properly controlled conditions. 

McBryde® has summarized a compulsory room- 
ing-in plan involving about 2000 deliveries of ward 
and private patients and reported that the nursing 
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costs of the rooming-in program were less than those 
of a newborn nursery, and that no special equipment 
or modification of rooms or wards was needed. In 
this program, the newborn infants were taken 
directly from the delivery room to the room or ward 
with the mother and remained at the mother’s 
bedside at all times unless extraordinary circum- 
stances intervened. Under this regimen there was 
an increase in the incidence of breast feeding and 
a decrease in infection among the infants. The 
mothers were reported to be enthusiastic in accept- 
ing the program, and expressed greater confidence 
in their ability to care for the infants on going home. 

In Pennoyer’s® experiences with an elective room- 
ing-in program that included 522 private and ward 
patients, the majority of the patients declared them- 
selves enthusiastically in favor of the plan. The 
mothers were able to participate in a rational and 
flexible neonatal program without architectural 
changes in the hospital, additions of nursing per- 
sonnel or psychiatric help. 


PREMATURITY 


Since prematurity is the most significant single 
cause of infant mortality, a brief review of advances 
in this phase of pediatrics is desirable. Recent 
investigations of Barnett!® " and others ” have 
shown immaturity of renal function in the full-term 
newborn infant, as well as in the premature one. 
This affects administration of drugs, fluids and 
electrolytes in such conditions as dehydration, 
acidosis and surgical procedyres. 

Smith’s™ studies of the adjustment of electrolyte 
and water balance in newborn premature infants 
have revealed an excess excretion of sodium and 
chloride soon after birth; a deficiency in potassium, 
indicated by its high retention when food is given; 
and an increased breakdown of body protein. 
Edema is almost invariably present in premature 
infants and is considered to be due to minor dis- 
turbances in the electrolyte pattern. To sustain 
survival, it is essential to withhold feedings until 
edema has disappeared; this may take as long as 
four days. 

Some infants delivered by cesarean section fail 
to do well, and severe atelectasis develops. Gellis, 
White and Pfeffer,‘ proposing that these difficulties 
might result from the swallowing of large amounts 
of amniotic fluid followed by regurgitation and 
aspiration, reported the use of gastric suction to 
remove this fluid. It was found that 3 to 7 cc. of 
thick mucus could be removed on gastric suction 
from infants delivered by cesarean section. From 
infants delivered by section from diabetic mothers, 
the amounts removed were as much as 14 cc., so 
that the procedure may certainly be recommended 
in this group. Maternal diabetes increases the in- 
cidence of respiratory complications in the newborn, 
which are more hazardous than hypoglycemia. 
Clifford!® has pointed out that if atelectasis persists 
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beyond three or four days, it is well to start anti- 
biotics in prophylactic doses in an effort to prevent 
secondary infection. 


RETROLENTAL FIBROPLASIA 


The etiology of retrolental fibroplasia has been 
continually investigated since Terry'® first noted 
the correlation of retrolental opacity with pre- 
maturity, and yet nothing conclusive has appeared. 
It has been found in most clinics!’-® that retrolental 
fibroplasia generally occurs in premature infants of 
low birth weight (1360 gm. or less) and at gestational 
ages of six or seven months. Laupus and Bousquet,?° 
reviewing the pathogenesis of the disease on the 
basis of their ophthalmoscopic examinations of 
72 infants whose birth weights were less than 1650 
gm., describe the following six stages in the develop- 
ment of retrolental fibroplasia: retinal vascular 
change, consisting of arterial and venous tortuosity 
and increased caliber of the veins; rupture of ves- 
sels, with formation of preretinal or subhyaloid 
hemorrhages; extension of the hemorrhage into the 
vitreous; organization of the hemorrhage; retinal 
detachment; and partial-to-complete occlusion of 
the pupil by membrane. In many cases, the acute 
stages of retrolental fibroplasia do not progress to 
the end picture of retrolental membranes. In some, 
as pointed out by Owens and Owens”! and by Laupus 
and Bousquet,?° the process regresses spontaneously 
and leaves practically no perceptible evidence of the 
disease. In the series of Owens and Owens evidence 
of the acute stage was found in approximately 50 
per cent of all infants weighing less than 1360 gm. 
(3 pounds), but the incidence of the complete form 
of the disease was much lower. 

Pointing out a relation between hemangioma and 
retrolental fibroplasia in a large series of cases, 
Reese and Block” reported the incidence of heman- 
gioma as 18 per cent. Kinsey and Zacharias* 
found no greater incidence of hemangioma when 
retrolental fibroplasia did not develop. 

Studies by Kinsey and others have not proved 
any relation between retrolental fibroplasia and the 
amount of iron or multiple vitamins in water-mis- 
cible form administered as mentioned in earlier 
reports. The emulsifying or homogenating agents 
used in water-soluble vitamin preparations have 
also been found to be without effect on the incidence 
of retrolental fibroplasia. Hepner, Krause and 
Davis observed that early exposure to light had 
no effect on the incidence. 

The spontaneous resolution of the disease in a 
high percentage of infants affected makes evalua- 
tion of any therapeutic agent difficult. Owens and 
Owens,”! reporting on the use of vitamin E in pre- 
mature infants for a period of over two and a half 
years, found that the incidence of the early phase 
of retrolental fibroplasia was the same in the in- 
fants receiving vitamin E prophylactically as in 
those not receiving it in a previous period. The 
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incidence of complete retrolental membranes, how- 
ever, decreased considerably in the group receiving 
vitamin E. The effect of vitamin E, if any, seems 
to be a decrease in the amount of fibrosis and damage 
during the acute phase of the disease. 

Kinsey et al.*5 agree that vitamin E has not proved 
to be a specific, and its use has generally been aban- 
doned. Kinsey also reports on the effects of weekly 
blood transfusions of fresh whole blood drawn from 
mothers in their third trimester of pregnancy on the 
chance of supplying any factor that might be 
deficient. He concludes that no element piesent in 
whole blood, which can be supplied from the mother, 
specifically prevents retrolental fibroplasia. 

Many reports have appeared on the use of ACTH 
in retrolental fibroplasia, but definite limitations 
to therapy with corticotrophin have been en- 
countered. The susceptibility of the infant to in- 
fection while under treatment has led to a number 
of deaths. A safe effective dosage will inhibit growth 
and may lead to debility if given over for two and 
a half to three weeks, but the active part of the 
pathologic process lasts longer than this. Cortico- 
trophin acts to prevent progression of the disease, 
but it is not curative. Its prolonged use also cause 
irritability, ravenous appetite, transient edema and 
tachycardia. The report of Blodi and his associ- 
ates?6 on the use of ACTH summarizes the opinions 
and findings of most investigators, emphasizing 
the fact that ACTH has not proved of benefit in 
retrolental fibroplasia. 

Hepner?’ recently reported that a condition similar 
to the early retinal stage of retrolental fibroplasia, 
together with the persistence of the ocular embry- 
onic vascular system, was experimentally produced 
by administration of repeated massive blood trans- 
fusions to kittens rendered edematous by infusions 
of saline solution. Although a similarity in histo- 
pathology between the animal studies and human 
studies is noted, definite conclusions regarding simi- 
larity of etiology cannot yet be made. 


ERYTHROBLASTOSIS 


Many reports have appeared since Diamond’s 
first article on exchange transfusions in the treat- 
ment of hemolytic disease of the newborn due to 
isoimmunization with Rh and ABO incompatibility. 
Exchange transfusion has become the accepted 
method of treatment in the more severe forms of 
this disease; in the mild cases, simple transfusions 
may be sufficient. In a recent report on the results 
of a control study of 477 infants with hemolytic 
disease of the newborn treated by one of several 
predetermined methods according to a system of 
random numbers, Mollison et al.28 concluded that 
infants treated with exchange transfusion had a 
greater chance of survival than those treated by 
simple transfusion. The improvement produced by 
exchange transfusion was clearly evident in mature 
infants who were severely affected (umbilical-cord 
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hemoglobin concentration of less than 11 gm. per 
100 cc.), and more strikingly in immature infants 
who were only moderately affected (umbilical-cord 
hemoglobin concentration of more than 11 gm.). 
Immature infants who were severely affected (um- 
bilical-cord hemoglobin concentration of less than 11 
gm.) had a low survival rate even when treated by ex- 
change transfusion. The authors also stated that 
if a woman has lost a child from hemolytic disease 
of the newborn it is advisable to treat her next in- 
fant with exchange transfusion regardless of the 
mildness of the disease. They reported a decreased 
incidence of kernicterus in infants treated with 
exchange transfusion. 

Investigations aimed at eliminating maternal 
immunization factors have been unsuccessful. In 
reviewing cases treated during the years 1937 to 
1948 Vaughan et al.?® reported that the changing 
character of the case material made interpretation 
of the low mortality rates extremely difficult. He 
found that termination of pregnancy before thirty- 
eight weeks of gestation increased the risk of kern- 
icterus, and this was corroborated by the study of 
Mollison and his co-workers.?8 Regarding prognosis 
in relation to clinical and serologic manifestations 
at birth, Diamond and his associates*® report the 
following results of their studies over a three-year 
period (1945 to 1948). The prognosis is good in the 
first Rh-positive infant born to a mother after 
sensitization to the Rh factor, 30 per cent of such 
infants showing no clinical evidence of the disease. 
Approximately 30 per cent of those whose mothers 
have a titer of less than 1:16 have no disease. As 
maternal titers rise to 1:64 or higher the prognosis 
becomes less favorable, and the risk of kernicterus 
in the infants increases. In affected infants after 
the first, the prognosis is less favorable, about 40 
per cent being stillborn. There is no significant 
tendency to increasing severity of hemolytic disease 
after the second affected baby. If a previous in- 
fant has had kernicterus, early termination of a 
later pregnancy is contraindicated because of the 
relation between immaturity and the familial 
tendency of kernicterus. Icterus of the skin and 
scleras at the time of delivery was not seen in an 
infant with erythroblastosis. Absence of jaundice 
at birth is thus without value in prognosis; but 
jaundice may develop as early as one hour after 
birth and may become prominent after six hours. 
In Diamond’s series, jaundice persisted longer in 
infants with kernicterus than in those recovering 
without this complication. With anemia and hepa- 
tosplenomegaly developing and increasing soon 
after birth, the death rate increased, chiefly within 
the first day of life, with no evidence of kernicterus. 
This accounted for the mortality of about 50 per 
cent in the group of infants with hepatosplenomegaly 
and red-cell counts of less than 2,000,000. An anti- 
body titer of the infant’s blood is only of limited 
prognostic significance since absence of antibodies 
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does not always mean a favorable prognosis, nor 
was a high titer necessarily a serious omen. In 
general, the lower the baby’s titer by comparison 
with the mother’s (fetal-maternal-titer ratio), the 
sicker the baby. For example, if the maternal 
titer is 1:64 and the infant’s titer 0, the disease is 
usually severe. When there is difficulty in demon- 
strating agglutination of the infant’s cells with 
anti-Rh serums, tests must be done for blocking 
antibodies. The Coombs test is positive in prac- 
tically all Rh-positive infants of sensitized Rh- 
negative mothers. Male infants have more severe 
disease and a greater incidence of kernicterus than 
female. 

Vaughan, Allen, and Diamond* reported that 
most infants with kernicterus seemed in good con- 
dition at birth, with normal neurologic reactions; 
pathological examination of stillborn fetuses gave 
no evidence of kernicterus. Delivery of infants with 
erythroblastosis before term increased the likeli- 
hood of kernicterus. Thus, kernicterus was thought 
to be a disease of neonatal life not necessarily de- 
pendent on changes that might have taken place 
before birth. The signs were so characteristic that 
the diagnosis could be made or discarded by the 
end of the first week of life. On the basis of physical 
findings and observation in erythroblastosis, death 
between the first and sixth days of life was usually 
associated with kernicterus. There was progres- 
sively increasing jaundice during the first three 
days. After the first day, the following were noted: 
lethargy, poor feeding, refusal] of feedings, vomiting, 
disappearance of the Moro reflex and tendency to 
opisthotonos with the arms rigidly extended and 
inwardly rotated with fists clenched when stimu- 
lated to startle. A high-pitched cry usually followed, 
with lethargy and relative atonia supervening. 
Death during this period was preceded by irregular 
gasping respirations, cyanosis and the appearance 
of frothy bloody material in the respiratory tract. 
Infants with kernicterus who survived showed motor 
defects of the extrapyramidal tract, usually with 
mental retardation. 

Allen, Diamond and Vaughan® have also reported 
that exchange transfusion has lowered the incidence 
of kernicterus. Failure to terminate pregnancy early 
in sensitized mothers has not significantly increased 
the number of stillbirths. The use of blood from 
female donors is apparently of value in helping the 
child through the hazardous first hours of life. The 
following criteria for exchange transfusions have 
been set forth®*: pallor, hepatosplenomegaly, pete- 
chiae, edema or a red-cell count of less than 4,500,000 
in an Rh-positive infant of a sensitized Rh-negative 
mother; an Rh-positive baby without clinical signs 
but with a maternal antibody titer of 1:16 or higher; 
an immature Rh-positive baby of a sensitized 
mother, even without clinical signs of disease; or 
an Rh-positive baby without clinical signs but with 
a history of severe erythroblastosis in a previous 
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sibling, especially if the previous infant had kern- 
icterus. Hsia et al.* report a correlation between 
a high incidence of kernicterus and high serum 
bilirubin levels. Kernicterus does not occur if the 
serum bilirubin level is kept below 15 mg. per 
100 cc. With levels of over 35 mg. per 100 cc., most 
infants show signs of kernicterus. If, after an initial 
exchange transfusion, the serum bilirubin has 
risen above 20 mg. per 100 cc. or will predictably 
exceed that level, a second exchange is indicated 
as soon as such information is obtained. 


PancrEATic Fisrosis 


In 1949 Shwachman, Patterson and Laguna*® 
reported a simple, practical clinical test for screen- 
ing infants in whom pancreatic fibrosis is suspected. 
"he test depends on the liquefaction and digestion 
of gelatin on an x-ray film by a stool containing 
trypsin. Although the test is not infallible, its 
simplicity and comparatively high validity in in- 
fants makes it a useful clinical procedure. 

Johnstone and Neter** have recently pointed out 
that gelatin-liquefying bacteria, of which Pseudo- 
monas aeruginosa is the commonest, may give a 
false-positive test. They have found this group of 
bacteria on culture of duodenal juice in a high per- 
centage of cases, which leaves the results of duodenal 
intubation studies open to error. Johnstone®’ has 
suggested the use of a soybean-trypsin inhibitor to 
inactivate tryptic activity and allow the measure- 
ment of proteolytic activity beyond the point of 
bacterial gelatinase activity. As pointed out by 
Shwachman et al., the gelatin film test is a screen- 
ing test, and negative results should indicate the 
desirability of performing duodenal intubation 
when the clinical findings indicate pancreatic fibro- 
sis as a diagnostic possibility. 

More recently, Shwachman and Patterson** have 
demonstrated increased viscosity of the duodenal 
juice as measured by the Ostwald viscosimeter in 
patients with pancreatic fibrosis. The normal vis- 
cosity of duodenal juice as measured by the Ostwald 
viscosimeter is less than three minutes. In their 
series, the viscosity was significantly increased in 
approximately 90 per cent of the patients with 
pancreatic fibrosis, and the authors pointed out 
that this is another valuable diagnostic test to be 
used in the study of such patients. Absence or re- 
duction of trypsin in the duodenal juice with an 
increase in viscosity is characteristic of the disease. 

Bronchiectasis is a common sequela of pancreatic 
fibrosis. The newer antibiotics such as aureomycin 
and terramycin, as suggested by Shwachmanr et al.,*° 
have become important therapeutic agents in the 
treatment of this complication. 

It has been observed that prolonged antibiotic 
therapy tends to produce a change in the bacterial 
flora of the respiratory and gastrointestinal tracts, 
with the emergence of resistant strains of organisms 
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not susceptible to therapy. Pseudomonas particu- 
larly dominates these floras. 


Fiurw Batance 


Recent investigations of Darrow and his associ- 
ates,4° Gamble, “»“ and others*-“® have drawn 
attention to the importance of the potassium ion 
in electrolyte balance and to the necessity for the 
correction of intracellular deficits in fluid and elec- 
trolyte therapy. Abnormalities in the concentra- 
tion of cations in the intracellular fluid may result 
in disturbed physiology. The potassium ion, which 
is present in high concentration in intracellular 
fluid, is the chief regulator of the content of water 
and is apparently intimately related to acid-base 
balance. Loss of intracellular potassium and re- 
sulting hypokaliemia occurs in infantile diarrhea 
and after continuous intravenous infusions of 
potassium-free fluids in the treatment of dehydra- 
tion. The serum potassium concentration often 
drops after such therapy because of the dilution of 
extracellular fluid and the increase in the renal loss 
of potassium concomitant with the increase in 
excretion of urine since the kidney is slow in con- 
serving potassium. Acidosis is accompanied by loss 
of intracellular potassium when there are also de- 
ficiencies of water and electrolytes.*®: 5° 

Abnormal losses of potassium also occur when 
gastrointestinal secretions are removed through 
fistulas or through suction drainage from catheters 
introduced into the stomach and small intestine. 
In addition, cells tend to lose potassium and to gain 
sodium when the circulation is impaired in dehydra- 
tion or shock or when there is tissue anoxia. This 
transfer of potassium from intracellular to extra- 
cellular fluid, and subsequent urinary excretion, 
may depend on increased activity of the adrenal 
cortex in response to stress. In general, it appears 
that the loss of potassium from cells results in partial 
replacement of this ion by sodium. The studies of 
Darrow®® indicate that the loss of potassium and 
ensuing events in some way result in an acid-base 
disturbance characterized by the development of 
hypochloremic alkalosis, and that when alkalosis 
and potassium deficiency occur together, physiologic 
saline solution is not sufficient and potassium sol- 
utions should be given as well. 

Gastric juice contains relatively more chloride 
than sodium, as well as appreciable amounts of 
potassium. The gastric contents may contain an 
excess of chloride over sodium, and loss of such acid 
gastric juices will leave the body with a relative 
excess of sodium available to form bicarbonate. 
This type of alkalosis is seen in pyloric obstruction. 
As pointed out above, when it is complicated by a 
potassium deficiency that is due to the loss of potas- 
sium in gastric contents as the result of vomiting, 
the administration of potassium-containing solu- 
tions will be necessary to correct the deficit. In 
such a case alkalosis may therefore continue despite 
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the administration of sodium and chloride, which 
seem to facilitate the excretion of potassium by the 
kidney.™ 

Recent emphasis on potassium and its importance 
in infantile diarrhea should not obscure the well 
known fact that, in addition to deficits of potassium, 
deficits of water, sodium and chloride occur. 

Atchley et al.,” in 1933, and, more recently, 
Danowski® and others have pointed out that during 
the development of diabetic acidosis, glucose and 
ketone bodies are excreted in large quantities and 
polyuria develops. Hypokaliemia results from the 
loss of potassium during this period. Treatment of 
the acidosis is conducive to the production of hypo- 
kaliemia. The excess in loss of potassium over the 
loss of nitrogen as the patient lapses into coma is 
due partly to the breakdown of glycogen and partly 
to the rapid excretion of ketone acids in the form 
of potassium salts. Dehydration also causes a 
further loss of intracellular potassium. In the 
treatment of diabetic coma the administration of 
insulin results in the deposition of glycogen in the 
cells, requiring a transfer of extracellular potassium 
into the cells. With vigorous insulin therapy in 
diabetic acidosis, the withdrawal of potassium from 
the extracellular fluid may be of sufficient degree 
to cause a fall in serum potassium to a level some- 
times productive of respiratory paralysis and car- 
diac damage. Several authors*-®* have pointed out 
that hypokaliemia is a definite danger to patients 
recovering from diabetic acidosis and that the 
reduction of sodium salts, together with the adminis- 
tration of potassium salts, is of the utmost impor- 
tance. The time of administration of potassium solu- 
tions in the treatment of diabetic acidosis is impor- 
tant. After four to six hours of therapy, when the 
flow of urine has increased, it is usually safe to give 
potassium slowly. Once the patient is able to eat, 
potassium replacement from oral intake will be 
adequate. 

Burns and crushing injuries to muscles produce 
symptoms of loss of extraceliular water and electro- 
lytes at the sites of tissue injury or exudate. It has 
been shown that there is accumulation and im- 
mobilization of extracellular water and electrolytes 
at the site of injury, and although they may not 
be from the body they are not available to the rest 
of the tissues. 

Of the three ions, sodium, potassium and chloride, 
only potassium seems to alter cellular function by 
specific ionic effects. Low concentration of potas- 
sium in the serum is accompanied by definite symp- 
toms, signs and electrocardiographic changes, all 
of which can be abolished by the administration of 
potassium. The symptoms and signs of hypokali- 
emia have been described by Darrow and Pratt*’ 
as follows: weakness and hypotonia of skeletal 
muscles, progressing to frank paralysis; dyspnea, 
with gasping respiration and evidence of use of 
the accessory muscles of respiration; cyanosis; 
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abdominal distention; nausea and vomiting; cardiac 
enlargement and appearance of systolic murmurs; 
increased pulse pressure, with Corrigan’s pulse; and 
elevated venous pressure and signs of cardiac failure. 
The electrocardiographic changes accompanying 
low serum concentrations of potassium are slightly 
prolonged QT intervals, decreased height and in- 
version of P waves, extrasystoles and auriculoven- 
tricular block. It is well to point out that cortisone 
therapy is often accompanied by hypokaliemia and 
that the administration of potassium chloride is 
necessary in many patients during the course of 
therapy. Without renal insufficiency, hyperkaliemia 
is unlikely to develop. 

In the light of the information presented by the 
recent investigations that have been reviewed, it 
is obvious that intracellular deficits as well as ex- 
tracellular deficits of electrolytes and water should 
be considered in fluid therapy.*® 


IMMUNIZATION 


In the field of immunology, increasing evidence 
has accumulated that the young infant is capable 
of responding to antigens with formation of anti- 
bodies when passive immunity does not exist. 
Sako,**- Miller,» Sauer,“ Disant’Agnese,®-9 
Cooke,®* Bell®® and others have reported their 
favorable results when combined antigen was 
administered beginning as early as the third month. 

The Committee on Immunization and Therapeutic 
Procedures for Acute Infectious Diseases of the 
American Academy of Pediatrics has recently pre- 
sented its recommendations for immunizations. 
It has recommended that all infants be actively 
immunized against diphtheria, pertussis and tetanus, 
with a course of injections of combined alum-pre- 
cipitated or aluminum-hydroxide-adsorbed diph- 
theria and tetanus toxoids containing Haemophilus 
pertussis vaccine. These materials have a more 
prolonged antitoxic immunity, are more effective 
as immunizers against pertussis in early infancy and 
produce fewer systemic reactions because they have 
a lower protein content and are absorbed more 
slowly than the fluid toxoids. 

Combined immunization should be started in 
children three months old. The following schedule 
of immunization has been recommended by the 
Committee: 


Three months: 0.5 cc. of alum-precipitated, 
or aluminum-hydroxide-adsorbed diphtheria and 
tetanus toxoids containing 15 billion H. per- 
tussis given intramuscularly in the left gluteus 
maximus muscle. 

Four months: Repeat in right gluteus maximus 
muscle. 

Five months: Repeat in left vastus lateralis or 
right deltoid muscle. 
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Six months: Smallpox vaccination over left 
deltoid muscle. 
Ten to twelve months: Schick test. 


The volume of any one injection should be limited 
to 0.5 cc., given intramuscularly at intervals of not 
less than a month and preferably not more than 
three months, but injections at intervals prolonged 
even up to six months rarely interfere with the 
final immunity. 

Primary immunization of children not immunized 
in infancy should be carried out with the same dosage 
and schedule described except that the deltoid and 
triceps muscles, instead of the gluteal muscles, 
should be injected. 

Booster or recall injections in one dose of 0.5 cc. 
of combined triple antigen should be given a year 
after completion of the primary course. Another 
booster of 0.3 cc. should be given two years later — 
that is, three years after completion of the primary 
course, when the child is about three or four years 
old. Recall injections of 0.3 cc. every three years 
thereafter have been recommended. Thus, these 
should be given at six or‘seven years of age and at 
nine or ten years of age. Congenital heart disease 
is not a contraindication to immunization. 

Recent reports?" from Australia, England and 
this country have indicated that in patients who 
received an injection of antigen during the month 
prior to onset of poliomyelitis there is a close correla- 
tion between the site of paralysis and the site of 
injection. Such a correlation is not apparent in 
patients with poliomyelitis who received the injec- 
tion of antigen more than a month prior to onset of 
the disease. This question is now under investiga- 
tion; because of its serious implications, the presence 
of poliomyelitis in epidemic proportions warrants 
postponement of injections and vaccinations. If 
diphtheria, pertussis and smallpox are not prevalent, 
it is recommended that these injections be delayed 
until the incidence of poliomyelitis in the community 
has decreased. 

(To be concluded) 
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MEDICAL INTELLIGENCE 





SUPRAVENTRICULAR TACHYCARDIA IN 
THE FETUS* 


Report of a Case 


SatvaToreE M. Sancetra, M.D.,} 
Tuomas H. Reppine, M.D.,f ann 
Wituiam S. Hausricu, M.D.§ 


CLEVELAND, OHIO 


SING phonocardiography, Hyman! found that 

cardiac arrhythmias are not uncommon in the 

fetus. ‘These he divided into the following three 
types: . 

Sinus arrhythmia and changes in intensity of 
the heart sounds, the latter conditioned by reso- 
nant factors within the maternal abdomen, owing 
to rhythmic changes in uterine contractions, and 
most common in the latter part of pregnancy. 

Interruptions of a regular rhythm, shown elec- 
trocardiographically after birth to represent non- 
effective premature beats of the right ventricle. 
In 6 cases all had disappeared by the eighth day, 
and in no case was an abnormality of the heart 
found, although the association of prenatal pre- 
mature beats with congenital heart disease has 
been reported by others. 

A gross irregularity, thought to represent auricu- 
lar fibrillation, though in the 8 newborn babies 
who survived birth this was not shown to exist 
electrocardiographically. In the remaining 3 chil- 
dren, who did not survive birth, abortion, mis- 
carriage and difficult resuscitation caused death. 
The fetal heart rates varied between 92 and 160, 
148 and 210, and 120 and 200, respectively; 
Hyman conjectured that such an arrhythmia 
may predispose to the complications listed. 


Not mentioned by Hyman are two fetal arrhyth- 
mias that may be listed under his third category as 
bearing some importance from the standpoint of 
recognition and therapy —namely, heart block 
(complete or partial), and supraventricular tachy- 
cardia (auricular and nodal tachycardia, or auricular 
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flutter). Several cases of complete"! and partial? 
12-15 heart block have been reported, as well as at 
least 2 cases of auricular flutter'®!7: 1 of nodal!* and 
1 of supraventricular!® tachycardia, which was also 
observed in the case reported below. 


Case REpPorRT 


C. T., a 21-year-old Negress, a gravida 3, para 2, had the 
onset of labor on November 15, 1950, at 5 a.m., 4 days after 
the predicted date. The patient had been followed in the 
maternal clinic of another hospital; when last seen she ap- 
peared normal, and the fetal heart rate was 130. This infor- 
mation was not available to the obstetric staff at this hos- 

ital when she was admitted early in the second stage of 
abor at 9:00 p.m. At that time the blood pressure was 140/90 
and there was some edema of the legs; she was thought to 
have mild pre-eclampsia. In addition, an acute pyelonephritis 
was found after delivery. The fetal heart rate was estimated 
to be about 240; the rhythm, as far as could be discerned, 
was quite regular. Both rate and rhythm remained un- 
changed during 3 hours’ observation. Fetal anoxia could 
not be ruled out. At 1:07 on the next morning a normal male 
infant, weighing 7 pounds, 11 ounces, was delivered unevent- 
fully by cesarean section. The baby appeared quite normal; 
the heart rate was about 240. An electrocardiogram was 
taken at 2:00 a.m.; the heart rate was 222, and the abnor- 
mality was interpreted as supraventricular tachycardia. 
Unilateral carotid-sinus pressure was ineffective, but bilateral 
application terminated the arrhythmia. Unfortunately, the 
child was not under electrocardiographic observation at the 
time, and the transition was not recorded; a second record 
taken at 2:40 a.m. revealed a basic sinus mechanism and a 
heart rate of 150. A third record, obtained at 10:00 a.m., 
revealed persistence of the sinus mechanism with a heart 
rate of 130 (Fig. 1). 

When seen again at the age of 9 months, the child was 
developing normally and there was no evidence of abnor- 
mality on physical examination; the electrocardiogram and 
chest x-ray film were normal. 


Discussion 


When information about the fetal rate and 
rhythm prior to labor is not available, as in the case 
reported above, there is little choice of management. 
Previous knowledge of either heart block with a 
slow rate or tachycardia, contrariwise, does not 
preclude expectant management and spontaneous 
labor. 

Clinical recognition of these facts is important. 
Phonocardiography does not offer diagnostic superi- 
ority; fetal electrocardiography, by means of either 
maximal amplification of a standard electrocardio- 
graph or the much more sensitive electroencephalo- 
graph adapted as described by Blondheim,?° does 
not afford sufficient amplification to record P 
waves and hence is of no value in the study of 
arrhythmias. The electroencephalograph yields a 
fetal tracing by the sixteenth week of intrauterine 
life, much before the standard electrocardiograph, 
and has its greatest value in the determination of 
fetal life when a previously detected heart beat 
can no longer be heard, since false-positive results 
do not occur and the biologic tests may remain posi- 
tive for weeks after death of the fetus. The diag- 
nosis of the nature of fetal arrhythmias then rests 
on clinical grounds, a heart rate persistently below 
80 indicating block, one above 160 and showing 
great variation, to rates well above 200, indicating 
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tachycardia not of sinus origin. These criteria do 
not apply when observations are made for the first 
time during labor, although failure of the heart rate 
to vary with uterine contractions in this situation 
is some argument against fetal anoxia. 

The prognosis appears to be worst in cases of 
heart block. In 7 cases of complete heart block re- 
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genital heart disease diagnosed in utero by aus- 
cultation of fetal murmurs in association with fre- 
quent premature beats have been reported? *; in a 
third case, in which no murmur was heard, the pre- 
mature beats disappeared on the sixth day of life 
and the child was normal." These cases may fall 
into the group that Hyman! assumed to be auricular 
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Ficure 1. Electrocardiograms in a Case of Supraventricular Tachycardia. 
A. Record taken fifty-seven minutes after birth. The heart rate is about 222; Lead 2 is suggestive of high 
nodal tachycardia. 


B. Electrocardiogram forty minutes after record A. Carotid-sinus pressure had been applied about fifteen minutes 
before. The basic mechanism is sinus; at least one nodal beat is seen in Lead 3. The heart rate is 150. 


C. Record made nine hours after birth. 


ported in the literature, death attended by cyanosis 
occurred in 3 at the end of six,® eighteen" and 
seventy-five!® days of life; congenital heart disease 
was present in 1 infant still living at the age of 
twelve months,’? 2 were living and well (without 
heart disease) at the age of five months with per- 
sistence of the block,®» * and 1 was quite well and 
normal at the age of eleven months when the 
arrhythmia disappeared. In an additional case,* 
manifesting an unusual intrauterine trigeminy, the 
electrocardiogram on the fifth day of life was in- 
terpreted as showing blocked auricular premature 
beats; the child at the age of nine months was still 
living, but there was unmistakable evidence of con- 
genital heart disease. Additional cases of con- 





The heart rate is now 130. 


fibrillation. No therapy is of much value in these 
patients. 

For the management of supraventricular tachy- 
cardias not due to fetal distress, therapy is available, 
mandatory and effective. In 5 cases, including the 
case reported above, the arrhythmias yielded to 
digitalis,!®. 17 1® quinidine'® or carotid-sinus pressure. 
The last was ineffective in the cases reported in the 
literature, but it interrupted the arrhythmia 
permanently in our patient; it is usually without 
value in infants and young children® but deserves 
trial. The drug of choice is digitalis, administered 
parenterally as Digifolin or Digalen if the arrhyth- 
mia persists more than a few hours after birth or 
if cardiorespiratory distress is present early — 0.05 
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gm. may be given intramuscularly, repeated in six 
hours and continued in doses of 0.025 gm. every 
twelve hours for several days; a maintenance dose of 
0.05 gm. daily may then be indicated and therapy 
begun again at a later date if there is a recurrence. 
In the case reported by Garvin and Kline!® digi- 
talis was only partially and temporarily effective, 
but quinidine in amounts of 10, 20 and 30 mg. given 
orally four times daily on the fifth, sixth and seventh 
days was eventually effective in interrupting auricu- 
lar flutter. The doses of both digitalis and quinidine 
mentioned represent conservative average amounts 
and are quite safe. 

The importance of recognition and treatment of 
tachycardia rests in the susceptibility of such in- 
fants to congestive heart failure, particularly when 
interference with ventricular filling may be ex- 
treme. Hubbard” emphasizes the fact that neglect 
to recognize congestive heart failure may lead to 
faulty diagnoses of pneumonia or idiopathic cardiac 
hypertrophy, with a fatal termination. In the cases 
of supraventricular tachycardia originating in 
utero, treatment was uniformly and permanently 
effective, and no heart disease was found during the 
follow-up periods. 


SUMMARY 


A fifth case of supraventricular tachycardia in 
utero is added to those previously reported in the 
literature. The attack was terminated during the 
second hour of life by bilateral carotid-sinus pressure. 

The nature, diagnosis, prognosis and treatment 
of fetal arrhythmias are discussed. 
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CASE 38501 





PRESENTATION OF CASE 


‘A sixty-seven-year-old woman was admitted to 
the hospital because of nausea, vomiting and weight 
loss. 

The patient had felt well until seven months 
before entry, when she began to have frequent 
episodes of nausea followed by vomiting of bile- 
stained, recently ingested food, associated with many 
gaseous eructations. Vomiting occurred ten minutes 
to two hours after meals. These symptoms became 
progressively worse until she was hardly able to 
retain any food. During the same period she had 
lost 60 pounds in weight and experienced some 
mild left-upper-quadrant aching usually nonradiat- 
ing but recently penetrating through to the inter- 
scapular area of the back. Pain was never a promi- 
nent symptom, however. She had alternating epi- 
sodes of constipation and diarrhea for the several 
months before admission. 

There was no history of hematemesis, jaundice 
or melena. Four years prior to entry she had an 
uneventful cholecystectomy for cholecystitis and 
cholelithiasis. 

Physical examination revealed an obese woman in 
no acute distress. The lungs were clear. The heart 
was enlarged 2 cm. to the left of the midclavicular 
line, and a Grade 2 soft systolic murmur was heard 
in the aortic area and at the apex. The abdomen was 
obese, and there was slight direct tenderness in the 
midportion of the left upper quadrant. No masses 
were palpated. 

The temperature was 99.6°F., the pulse 92, and 
the respirations 20. The blood pressure was 148 
systolic, 80 diastolic. 

The urine had a specific gravity of 1.025 and gave 
a + test for albumin; the sediment contained 20 
white cells and frequent hyaline casts per high- 
power field. Examination of the blood revealed a 
hemoglobin of 13.6 gm. per 100 cc. and a white-cell 
count of 5300, with 74 per cent neutrophils, 23 per 
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cent lymphocytes, 1 per cent monocytes and 2 per 
cent eosinophils. The nonprotein nitrogen was 48 
mg. per 100 cc., and the sodium 134.8 milliequiv., 
the chloride 99 milliequiv., and the potassium 4.6 
milliequiv. per liter. The prothrombin time was 
13 seconds (normal, 13 seconds). A gastric analysis 
was guaiac negative and showed no free hydro- 
chloric acid. On gastric aspiration 250 cc. of foamy, 
bile-tinged fluid was recovered. Of two gastric-fluid 
cytologic examinations, one was unsatisfactory, 
and the other doubtful. An electrocardiogram was 
considered to be within normal limits. 

A plain x-ray film of the abdomen showed normal 
kidney shadows; the liver, spleen and psoas muscles 
were not remarkable. No urinary or biliary calculi 
were observed. A roentgenogram of the upper 





Ficure 1. 


gastrointestinal tract showed no evidence of varices. 
There was a little widening of the diaphragmatic 
hiatus and possibly an early sliding-type hernia. The 
stomach rugae were very coarse. The antrum was a 
little narrowed, had rather heavy folds and, toward 
the end of the examination, had a polypoid appear- 
ance. There was no delay in the passage of barium 
through the stomach or large duodenal cap, which 
was completely smooth. The duodenal loop, which 
filled rather slowly, dilated to about four times its 
normal caliber from the pylorus to the ligament of 
Treitz at the angle of the stomach. In the film taken 
in the erect position the examiner could see a round 
area of gas measuring at least 4 cm. in diameter in 
this region before it filled with barium. The area 








exe 





1952 


per 
; 48 


V., 


was 
ysis 
Iro- 
ny, 
uid 
ry, 
was 


nal 
sles 
‘uli 
Der 











Vol. 247 No. 24 


retained barium throughout the examination. After 
half an hour only traces of barium were seen in the 
jejunum, whereas the duodenum was dilated and 
filled with a mixture of fluid and barium (Fig. 1). 
On two films there were some negative defects in 
this area that were thought to lie in the colon. The 
diameter of the duodenal loop was not enlarged. At 
examination an hour and fifteen minutes later the 
antrum and duodenal loop had not changed in ap- 
pearance, and only a small amount of barium had 
passed into the jejunum. At two hours, more 
barium had passed into the jejunum and had passed 
rapidly through the terminal ileum. The duodenal 
loop was still widened and antiperistalsis was visu- 
alized returning barium to the stomach. Several 
hours later the stomach still contained some barium, 
and the duodenal cap and loop were still dilated, 
although the barium column had now reached the 
hepatic flexure. 

In the hospital there was little change in the 
patient’s condition and on the eighth hospital day 
an operation was performed. 


r DIFFERENTIAL D1acGnosis 


Dr. Mitrorp D. Scuuiz*: How much did the 
patient weigh before she started losing weight? 

Dr. Epcar B. Tart: She went from 227 to 160 
pounds. 

Dr. Scuutz: She was not cachectic, then. Did 
she ever have a guaiac-positive stool? 

Dr. Tart: There is no record of a guaiac test 
on the stool. : 

Dr. Scuutz: I think the last statement, that on 
the eighth day an operation was performed, is the 
most important in the whole protocol, because I 
am sure that is the only way the diagnosis could 
have been made. This woman had a semichronic 
obstruction high in the intestine, with a more or 
less acute episode. Where was that obstruction, 
and what was its cause? The location of an ob- 
struction can be best found by x-ray studies. 

The films show a widely distended duodenum as 
far as the ligament of Treitz, beyond which the 
small bowel is not demonstrably distended (Fig. 1). 
I do not see the bubble of gas that is mentioned in 
the protocol, but I do see a collection of barium in 
a cavity, which is irregular in outline and is prob- 
ably not a normal viscus— not the stomach or 
duodenum. I think the point of obstruction is in 
the distal duodenum near the ligament of Treitz. 

What caused the obstruction? The structures in 
that region, in which the lesion responsible for the 
obstruction was located, are the duodenum, the 
stomach, the pancreas, the lymph nodes, the kidney 
and the mesocolon. What type of mischief can in- 
volve that area? Neoplasms and inflammatory con- 
ditions are among the most likely. One should 
examine the various possible sites for a lesion. Was it 
primary in the stomach? Probably not; the stomach 


*Radiologist, Massachusetts General Hospital. 
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looks fairly normal. The areas of irregularity de- 
scribed in the antrum were probably secondary to 
the chronic obstruction, which was only a short dis- 
tance from the stomach. With regurgitation of 
bile and constant effort on the part of the stomach, 
I should think it would be natural to find some 
gastritis. There is nothing to support primary 
disease of the stomach. 

Primary disease of the duodenum, on the other 
hand, was certainly present. A congenital anomaly, 
such as reduplication, should have been manifested 
long before admission to the hospital. Once in a 
while there is intermittent obstruction in the distal 
duodenum from compression of the duodenum by 
the overhanging superior mesenteric vessels, but 
that condition is not severe, is only rarely sympto- 
matic and does not look like this on the x-ray films. 
A polyp in the duodenum could not explain the 
barium outside. Just to make sure that all the queer 
things are not overlooked, I shall mention a gall- 
stone that eroded into the duodenum, became in- 
carcerated there and thus caused obstruction; but 
then the fistula ought to be shown by air in the 
biliary tree. Primary carcinoma of the duodenum is 
a rare disease. It certainly could have caused the 
ulceration and obstructed the duodenum, with 
formation of a cavity outside. Although I have 
never seen a benign ulcer so far down in the duo- 
denum, I suppose it could occur. Certainly, a 
benign peptic ulcer in the distal duodenum presents 
an amazing appearance — large masses of inflam- 
matory tissue, with large ulcerations. I do not be- 
lieve a foreign body can be entirely eliminated 
either inside or outside the duodenum. An ingested 
foreign body stuck in the duodenum would produce 
obstruction — but why, after all these months, 
and why should it cause ulceration? A sponge 
outside the duodenum, giving rise to an inflam- 
matory reaction, may have been left in at the time 
of the previous cholecystectomy — perish the 
thought! A diverticulum of the duodenum that 
had become infected and ulcerated, I suppose, 
could also have caused an inflammatory reaction, 
although I have never heard of that condition. 
Moreover, that is an uncommon position for a 
diverticulum, and there were no other diverticula 
in the gastrointestinal tract. 

The pain in the back makes one think of some- 
thing in the region of the pancreas. Carcinoma of 
the tail of the pancreas, since the tail is near this 
part of the duodenum, may, I suppose, involve the 
duodenum and cause obstruction and ulceration; 
more often, it involves the stomach. 

Malignant retroperitoneal tumors must be con- 
sidered; I do not see how they can be eliminated. 
The pain in the back certainly suggests a tumor 
arising retroperitoneally. Lymphoma is the most 
likely retroperitoneal tumor. Yet I should like to 
see evidence of lymphoma elsewhere, such as an 
enlarged spleen, liver or lymph nodes. The lack of 
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such evidence does not necessarily mean anything; 
I believe most abdominal lymphomatous disease 
is not heralded by peripheral lymphadenopathy or 
mediastinal disease. The fact that the patient had 
not bled does not rule out carcinoma or lymphoma, 
although I think bleeding into the gastrointestinal 
tract is not an uncommon finding with lymphoma- 
tous involvement of the stomach or bowel. 

I have not talked about the kidneys because the 
outlines were normal and no other information 
pointed to them. They cannot be eliminated en- 
tirely, but should not be too seriously considered 
without urinary symptoms. 

This was a lesion obstructing the distal duodenum, 
with ulcerations and probably abscess formation 
outside the duodenum. I think lymphoma arising 
in the retroperitoneal area or primarily in the duo- 
denum, and primary carcinoma of the duodenum 
or of the pancreas secondarily involving the duo- 
denum, are likely ‘possibilities. Just to be fancy, I 
shall mention carcinoid, although I do not know 
that I have ever seen a carcinoid in this portion of 
the small bowel. Actually, I do not know how one 
can make a histologic diagnosis beyond enumerating 
the possibilities. As I said before, the most im- 
portant thing is that the patient was explored. If 
I must choose a single diagnosis, for no conclusive 
reason I shall say malignant lymphoma arising 
in the retroperitoneal lymph nodes and involving 
the duodenum secondarily. 

Dr. Gorpon A. Donatpson: I might give you 
some idea of Dr. Arthur W. Allen’s thoughts before 
operating on this woman. She was starving to death 
because of the obstruction and had lost a total of 
67 pounds. We did not consider any cholecys- 
tectomy complications, strangely enough. The x-ray 
films were taken outside the hospital by a private 
roentgenologist. He laid stress on the smoothness 
of the antrum of the stomach and believed that 
possibly there was involvement of the structures 
in that region with foreshortening of the ligament 
of Treitz, caused by spread of a malignant process 
to the ligament with obstruction as a result. This 
case illustrates how an initial x-ray report colors 
one’s actions because we gave considerable thought 
to that and did study her gastric secretions and 
function. We also wondered about a _ superior- 
mesenteric-vessel compression, as Dr. Schulz men- 
tioned, although the story was not very good for it 
and the obstruction was not in the right place. 
When we reviewed the films here, one of the roent- 
genclogists did suggest the proper diagnosis. 


CuiinicaL D1aGNosEs 
Carcinoma of stomach. 
Obstruction of duodenum. 
Dr. Scuutz’s Diacnosis 
Malignant lymphoma of retroperitoneal lymph 
nodes, with secondary involvement of duo- 
denum. 
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AwnatomicaL D1acnosis 


Adenocarcinoma of jejunum, with two metastases 
to serosa of jejunum distal to primary lesion 
and to one mesenteric lymph node. 


PaTHOLOGICAL Discussion 


Dr. Donatpson: Dr. Allen operated on this 
woman. We were wrong about the site of the ob- 
struction, although the preoperative diagnosis was 
not too far off. The obstruction was actually in the 
jejunum; the ligament of Treitz itself was perfectly 
free. The duodenum was greatly dilated, larger 
than the x-ray films lead one to believe, and the 
stomach was essentially normal. There was a con- 
stricting lesion in the jejunum about 10 cm. from the 
actual ligament of Treitz. 

Dr. Tart: According to the operative note it 
was not far from the ligament of Treitz. 

Dr. Donatpson: It was far enough along so 
that an anastomosis could be made. 

Dr. Tart: Dr. Allen said he had to free up about 
5 cm. of the duodenum to make the anastomosis. 

This was a carcinoma of the jejunum just distal 
to the ligament of Treitz. The lesion was moderately 
large and cauliflower-like; it projected into the 
lumen of the bowel and did not constrict the bowel 
much as far as we could see. The proximal bowel 
was markedly thickened, edematous and dilated. 
When the operation was nearly over, the surgeons 
discovered two other nodules of tumor farther along 
in the jejunum and one lymph node that was in- 
volved with tumor in the mesentery of this portion 
of the jejunum. When Dr. Castleman examined 
these sections he believed that the jejunal tumor 
was probably primary since there was erosion of 
the mucosa and replacement by tumor; however, 
since so many lesions involved the bowel we could 
not rule out the possibility that they were all 
metastatic lesions from some other source. Dr. 
Allen had explored quite carefully and had felt 
nothing more. Subsequently, the patient has had 
no symptoms of another primary tumor so that we 
believe we are justified in calling this a carcinoma 
of the jejunum with metastases distally to the wall 
of the jejunum and to one of two lymph nodes. 

A Puysician: How far down was the second 
area? 

Dr. Tart: The first specimen, including the main 
tumor, was about 60 cm. of bowel; the second piece 
of bowel, which was 50 to 60 cm. in length, contained 
the two nodules nearly in its midportion so that I 
should estimate that there was 70 or 80 cm. of 
bowel between what we considered the primary and 
the two lesions that were probably metastatic. 

A Puysician: What were the x-ray clues that 
suggested the diagnosis? 

Dr. Donatpson: One film suggested a short 
segment of proximal, very dilated jejunum. The 
actual point of obstruction was never visualized. 
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I think the radiologist was making the diagnosis 
on the law of chances that the most likely obstruc- 
tion in that region was carcinoma. 

Dr. Tart: This is a rare lesion, and the diagnosis 
is not frequently made by x-ray examination. 





CASE 38502 


PRESENTATION OF CASE 


A fifty-year-old woman was admitted to the hos- 
pital because of dyspnea. 

One and a half years before admission the patient 
first noted shortness of breath on exertion and easy 
fatigability. This was followed by episodes of 
paroxysmal nocturnal dyspnea and orthopnea re- 
quiring three pillows for relief. When her physician 
found her to be anemic, she began taking iron and 
liver pills and digitalis. On this therapy her well- 
being increased, and the symptoms improved; 
however, she continued to tire easily and to have 
some exertional dyspnea. Six months before entry 
she had a febrile illness, allegedly pneumonia, which 
lasted for‘two weeks. Two weeks before entry the 
dyspnea and orthopnea became much worse, and 
the digitalis was discontinued. The dyspnea con- 
tinued to become more severe until the slightest 
effort left her panting, sweating and worn out. Five 
days before admission the ankles became swollen, 
but the swelling disappeared a short time after she 
received an intramuscular injection. During the 
few days before admission she‘had several episodes 
of severe dyspnea during which she “fainted and 
passed out of the picture.” Two days before ad- 
mission she became nauseated and since then had 
been able to retain very little of what she ate or 
drank; she had vomited four or five times, the vomi- 
tus containing bile-stained material. For the ten days 
before entry she had been on a salt-free diet and had 
received daily “injections.” 

There had been no chest pain, hemoptysis, chronic 
cough or other gastrointestinal or urinary symptoms. 
Until a month before entry her appetite had been 
good, but her weight had decreased from 189 one 
and a half years before admission to 120 pounds. 
She had noted that she perspired very easily, that 
she felt more uncomfortable in hot weather and 
that for the last few months she had become more 
nervous and irritable. For three months her men- 
strual periods had become very scanty. 

She had had severe attacks of hay fever five years 
previously. There were no other known serious 
illnesses. 

Physical examination revealed a very poorly 
nourished woman who looked much older than her 
stated age and who had moderate respiratory dis- 
tress while sitting upright in bed. There was no 
cyanosis or clubbing of the fingers. The skin was 
cold and somewhat dry. The neck veins were dis- 
tended and pulsated slightly while she was sitting 
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up. The thyroid gland was palpable, but did not 
seem to be enlarged. The chest was emphysematous, 
and both leaves of the diaphragm were low and only 
moved slightly on respiration. There were a few 
rales at the lung bases. The heart was enlarged, 
the border of dullness extending to the left. The 
heart sounds were faint, and no definite murmurs 
were heard. The pulmonic second sound was louder 
than the aortic. A slightly tender liver edge was 
palpable 4 fingerbreadths below the costal margin. 
There was a good-sized umbilical hernia. The spleen 
was not palpable. Rectal and pelvic examinations 
were negative. There was no peripheral edema. 
Neurologic examination was negative. 

The temperature was 98°F., the pulse 100, and 
the respirations 24. The blood pressure was 114 
systolic, 80 diastolic. 

The urine had a specific gravity of 1.020 and was 
normal. Examination of the blood showed a hemo- 
globin of 13.0 gm. and a white-cell count of 8400, 
with a normal differential. The sedimentation rate 
was 20 mm. in one hour. The nonprotein nitrogen 
was 35 mg., the serum bilirubin 0.8 mg. direct and 
1.7 mg. total, the serum cholesterol 166 mg., the 
alkaline phosphatase 11.2 units and the total pro- 
tein 6.41 gm. per 100 cc., with an albumin-globulin 
ratio of 0.7; the sodium was 119.6 milliequiv., the 
chloride 96 millieauiv., the potassium 5.2 milliequiv., 
and the carbon dioxide 28.7 milliequiv. per liter. 
The prothrombin time was 15 seconds (normal, 
13 seconds); the cephalin-flocculation test was ++ 
in twenty-four and +++ in forty-eight hours, and 
a bromsulfalein test showed 65 per cent retention 
of the dye. A basal metabolic rate was +1 per 
cent; the forty-eight-hour radioactive iodine uptake 
of the thyroid gland was 16.4 per cent, and the pro- 
tein-bound iodine 7.6 gamma per 100 cc. A two- 
hour test for urinary urobilinogen was 2.0 Ehrlich 
units. A tuberculin test (1:10,000) was negative, 
as was a blood Hinton test. The circulation time 
(arm-to-tongue method) was 31 seconds. Thé venous 
pressure was equivalent to 260 mm. of water (cor- 
rected). An electrocardiogram showed sinus tachy- 
cardia at a rate of 105, with bigeminy due to ven- 
tricular premature beats, a PR interval of 0.14 
and a QRS interval of 0.08 second, a tendency to 
right-axis deviation, low voltage and nonspecific 
ST-segment and T-wave changes. Roentgenograms 
of the chest showed the heart to be markedly en- 
larged, predominantly in the region of the left 
ventricle, with possibly some element of left-auricle 
enlargement. It appeared that the right ventricle 
might also be enlarged. The pulmonary vessels 
were moderately congested; fluoroscopic examina- 
tion showed the cardiac pulsations to be within 
normal limits. A gastrointestinal series and barium- 
enema examination were negative. A gastric aspira- 
tion showed free hydrochloric acid. 

The patient responded poorly to digitalis and 
diuretics. Shortly after admission she experienced 
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a slight muscular ache with tenderness in the left 
calf and then a cough with some blood-tinged 
sputum, accentuation of the dyspnea and transient, 
mild pain in the anterior part of the chest. The 
temperature ranged from 100 to 102°F., and the 
pulse was 100 and regular. An electrocardiogram 
showed no definite change, and examination of the 
chest was negative. A roentgenogram of the chest 
demonstrated a small amount of fluid in the left 
costophrenic angle, congestion of the pulmonary 
vessels and a small area of increased density over- 
lying the left-lower-lung field just adjacent to the 
left border of the heart (Fig. 1). 

On the fifteenth day a bilateral common-femoral- 
vein ligation was performed; no clots were found. 





Ficure 1. 


Dicumarol was started, and an adequate therapeutic 
prothrombin level maintained. She continued to 
have a low-grade temperature elevation (between 
99 and 101°F.) and a cough productive of much 
sputum, which was occasionally blood tinged. Blood 
cultures and agglutination tests for brucellosis and 
typhoid fever were negative. On the nineteenth 
day an x-ray film of the chest demonstrated a 
rather discrete density in the left upper lobe; the 
nonprotein nitrogen was 50 mg. per 100 cc., and the 
sodium 125.0 milliequiv. and the potassium 5.9 
milliequiv. per liter. The patient seemed to improve 
somewhat but continued to be apathetic and weak, 
and showed persistent venous engorgement. On 
the twenty-ninth day it was noted that the cardiac 
rhythm was totally irregular; an electrocardiogram 
showed a sinus tachycardia at a rate of 120, with 
multiple premature beats and short runs of bigeminy 
and trigeminy. She began to have periods of severe 
dyspnea, lasting up to several hours, which were 
most often precipitated by heat and nervousness 
and relieved somewhat by aminophylline. During 
these episodes the lungs were clear; there was no 
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cyanosis, chest pain or change in pulse. X-ray films 
of the chest showed no significant change. On the 
thirty-ninth day extreme dyspnea with cyanosis 
of the lips and nail beds developed; examination 
showed cold, clammy extremities, nonpulsating, 
slightly distended neck veins and clear lungs. The 
liver edge was palpable 4 fingerbreadths below the 
costal margin. The pulse was 90, and the respira- 
tions 60. The blood pressure was 80 systolic, 60 
diastolic. A few hours later the blood pressure was 
unobtainable, the pulse 150 to 160, and the respira- 
tions 50 to 60. She became progressively more 
cyanotic in spite of oxygen therapy, finally became 
comatose about twelve hours after the beginning 
of this episode and died one hour later. Five hours 
before death an electrocardiogram showed disinte- 
gration of the heart action, with an irregular ventric- 
ular rate around 150 and runs of ventricular flutter; 
the QRS segment was indistinct, varying in con- 
figuration from beat to beat. No definite auricular 
activity was seen. 


DIFFERENTIAL DIAGNosIs 


Dr. Concer Wituiams*: May I see the x-ray 
films? 

Dr. James J. McCort: The films made on ad- 
mission show the heart to be grossly enlarged, the 
border extending to the left. This could be due to 
either enlargement of the left ventricle or displace- 
ment to the left by enlargement of the right ven- 
tricle. On the basis of the lateral film, one wonders 
if both ventricles were not enlarged. In addition, 
there is elevation of the left main bronchus, sug- 
gesting enlargement of the left auricle posteriorly. 
The major branches of the pulmonary arteries are 
prominent and slightly dilated. The aorta shows 
only slight tortuosity. 

A film of the chest taken two weeks later shows 
no significant change and confirms the previous 
impression of enlargement to the left, with displace- 
ment of the barium-filled esophagus posteriorly by 
an enlarged left auricle. 

The film of the chest made one day after the acute 
episode of pain in the left side of the chest (Fig. 1) 
demonstrates a rather large area of increased den- 
sity in the inferior lingular segment of the left 
upper lobe and a smaller area of increased density 
at the right base and also at the left base, with fluid. 
blunting the costophrenic sinuses. Two weeks later 
the area of increased density in the left upper lobe 
and the small amount of fluid at the left base are 
still present. No new areas of infarction are seen, 
and the size and configuration of the heart are 
unchanged. 

Dr. Wittrams: It seems obvious that this pa- 
tient suffered from heart disease and that she also 
had pulmonary involvement and probably hepatic 
involvement other than that to be expected as a 
consequence of the heart failure. The difficulty 


*Associate physician, Massachusetts General Hospital. 
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here comes in assessing the interrelation of these 
factors and deciding. on one or several etiologies_to 
explain the series of events. On first reading this 
protocol I was struck by the apparent lack of cause 
for what seemed to be heart failure. None of the 
usual factors seen in a patient of this age — namely, 
coronary-artery disease with old infarction, hyper- 
tension, valvular disease or persistent arrhythmia 
— were present as far as I can judge from the evi- 
dence. Of course, it is possible that one of these 
factors such as hypertension was present before 
the patient came into the hospital and disappeared 
as the result of the acute illness; if that was so, I 
have no way of proving it and shall simply suspect 
the possibility. The evidence of cardiac involve- 
ment includes definite cardiac enlargement, faint 
heart sounds, elevation of peripheral venous pres- 
sure that was measured as equivalent to 250 mm. 
of water and hepatic engorgemént, which proba- 
bly goes with the high level of venous pressure. It 
seems to me that I can explain this sequence of 
events, which started a year and a half before 
death, by assuming that she had some destructive 
cardiac desion involving either the left ventricle 
alone, at first, or the heart as a whole. There are 
many processes to consider, the first of which is 
disease involving the myocardium and at the same 
time producing a general systemic upheaval to 
account for the weight loss and loss of nutrition. 

In the group of diseases that may involve other 
parts of the body as well as the heart is thyrotoxi- 
cosis. It should be remembered that the patient’s 
appetite had not been good for a month before 
entry, her weight had decreased almost 60 pounds, 
and she had perspired easily and had more dis- 
comfort in hot weather. The Service apparently 
also thought thyrotoxicosis was possible; she had a 
good work-up, including radioactive iodine uptake, 
basal metabolic rate and protein-bound-iodine level. 
The low iodine uptake of 16 per cent could be ac- 
counted for by previous iodine taken inadvertently 
in food or medicine. The fact that the uptake was 
low does not necessarily rule out thyrotoxicosis. 
The normal blood iodine level is against thyrotoxi- 
cosis. ‘The basal metabolic rate.I shall throw out 
because too. many other factors may alter it. For 
all those reasons, ‘I doubt very. much whether she 
had thyrotoxicosis. Woe. 

Another disease that involves the myocardium as 
well as the other organs in the body is polyarteritis; 
however, evidence of renal involvement was not 
convincing, nor was there peripheral neuritis, which 
commonly occurs with polyarteritis. Another such 
disease is lupus erythematosus. This patient was 
somewhat old for that. She had no other evidence 
to support such a diagnosis: no obvious renal involve- 
ment and no suggestive blood picture. Scleroderma, 
another of the so-called group diseases, may involve 
the heart and other viscera, particularly the upper 
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gastrointestinal tract. There were no changes in 
the skin. at Sen ; 

Another disease that will do this is hemochromato- 
sis. In this hospital I believe we have had 1 patient 
with hemochromatosis involving the myocardium. 
One point that rules this out almost completely is 
the sex of the patient. The incidence of female to 
male patients affected by this disease is:1:10 or less. 
She had none of the other findings — pigmentation 
of the skin, diabetes and so on. 

Among the other possibilities is primary amyloido- 
sis. Although that remains a possibility, none of the 
other muscles in the upper gastrointestinal tract, 
the larynx, the tongue and so on were involved. 
Primary amyloidosis would not explain the liver in- 
volvement except as secondary to congestive heart 
failure. In sarcoidosis, too, there may be definite 
myocardial involvement, even congestive failure, 
liver enlargement and so on. Again, I have nothing 
on which to base such a diagnosis. Certainly, the 
changes in the lungs do not suggest it. 

Another possibility to be considered is that of 
myocarditis from infection. This patient had an 
illness diagnosed as pneumonia before she came into 
the hospital; however, dyspnea began before the 
episode of so-called pneumonia. Although the long 
duration of the illness, a year and a half, is against 
myocarditis from some unknown etiologic agent 
such as a virus, that remains a possibility. 

Several disorders of unknown etiology involving 
the myocardium have been grouped together and 
called isolated myocarditis or Fiedler’s myocarditis. 
It is possible that this patient had one of the so- 
called “isolated” myocardial lesions. Occasionally, 
such a process will continue for a year or more 
before death finally results. 

In addition to cardiac involvement this patient 
probably had pulmonary embolism; the evidence in 
favor of that is good. She had paroxysms of dyspnea 
not always explained by exertion or position in 
bed, and several rises in temperature. ‘Fhe x-ray 
evidence was quite consistent, as was the pain in 
one leg and so on. Certainly, the terminal episode 
suggested pulmonary embolism more than anything 
else. Obviously, the Service thought. she had pul- 
monary embolism and had. the.leg veins tied... The 
fact that no clots were found on ligation means 
nothing; she may well have had phlebothrombosis 
to account for the episode of pulmonary embolism. 
It is also possible that pulmonary emboli came from 
the ventricular wall. Myocarditis, especially. -the 
so-called isolated myocarditis, produces roughening 
of the endocardial surface and thus predisposes 
to mural-thrombus formation. Emboli on both 


sides — both to the pulmonary circuit and to the 
peripheral circuit — are fairly common in such con- 
ditions. She probably had pulmonary embolism 
from one of those sources and possibly from a third 
source, the right auricle. 


Although she had an 
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arrhythmia, I do not know for sure that she ever 
had auricular fibrillation. 

The liver-function tests suggested hepatic involve- 
ment. It is possible, in view of the known high 
venous pressure that most of those findings, the 
positive cephalin-flocculation test, the slight in- 
crease in bilirubin and so on, can be explained by 
the effect of the increased venous pressure on the 
liver. The one finding that is slightly unusual is 
the 65 per cent bromsulfalein retention. Ordinarily, 
one does not see that much alteration in this test 
purely from congestive phenomena; it is possible 
that fairly severe changes in liver function and 
architecture had taken place as a result of the 
long-continuing, high venous pressure. I must 
also think of the possibility of constrictive peri- 
carditis. The history, first dyspnea and then in- 
crease in peripheral venous pressure, was not the 
usual one. Of course, the symptoms depend on the 
site of constriction. With no other findings to point 
to that diagnosis I have abandoned it. 

My final opinion is that this was progressive myo- 
carditis, perhaps one of the isolated myocarditides, 
complicated by pulmonary embolism either from 
mural thrombi or from the legs. One other possi- 
bility I should mention before I close is that this 
whole picture was based on pulmonary disease with 
a secondary cardiac process — namely, cor pul- 
monale — complicated by more acute episodes due 
to emboli. Yet, from the x-ray films, I would be 
more inclined to suspect myocardial involvement. 

Dr. Mark D. Attscuute: We all believed that 
the patient’s terminal illness and some of the earlier 
acute episodes were caused by pulmonary emboli, 
but we were very much in the dark concerning the 
source of the emboli. We were troubled also that 
the response to the usual therapy was a poor one as 
evidenced by the fact that she died after so short a 
time on the ward. Among the etiologies that we 
considered, since there was no evidence of hyper- 
tension or coronary sclerosis, were some form of 
myocarditis and primary pulmonary hypertension 
of unknown origin. We had no way of establishing 
the likelihood of either one, and therefore they were 
both speculations. 

Dr. Joun T. Stanspury: We were completely 
puzzled about the nature of the disease and con- 
sidered what other procedures we could do to es- 
tablish the diagnosis. There seemed to be nothing 
else we could do, so we made the diagnosis of non- 
specific or undiagnosable inflammatory myocarditis. 

Dr. Kurt J. IssenBacuer: Is idiopathic hyper- 
trophy included in the group of so-called isolated 
myocarditis, Dr. Williams? 

Dr. Wituams: I do not believe I can make that 
diagnosis. I think that would be the most unsatis- 
factory of all the diagnoses. 

Dr. IssELBAcHER: Is there not a familial ten- 
dency that sets it apart from the others? 
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Dr. Wituiams: I believe such cases have been 
described; I have no way of making such a diagnosis 
here. 

Dr. BenJamin CasTLEMAN: The diagnoses made 
by the group of 11 fourth-year students who dis- 
cussed this case before the conference were: tumor, 
5; amyloidosis, 2; and some form of heart disease, 4. 
The heart diseases considered were arteriosclerotic 
disease, collagen disease and endocardial fibrosis. 

Dr. Witiiams: Did they consider that the con- 
gestive heart failure was on the basis of tamponade 
produced by tumor? 

Dr. Stansury: The diagnosis of tumor was 
seriously entertained during life because the patient 
had lost a great deal of weight. We wondered if 
she might have had a carcinoma of the pancreas 
that had metastasized to the liver and elsewhere. 


CurnicAL DIAGNOSES 


Cor pulmonale. 
Multiple pulmonary emboli. 
Arteriosclerotic heart disease. 


Dr. Wituiams’ DIAGNOSES 


Progressive myocarditis, ?isolated. 
Multiple pulmonary emboli. 
Cardiac mural thrombi. 


ANATOMICAL DIAGNOSES 


Idiopathic cardiac dilatation and hypertrophy. 
Endocardial fibrosis. 
Mural thrombi, right auricle and both ventricles. 
Pulmonary infarcts. 


PatTHOLOoGICAL Discussion 


Dr. CastLeMAN: ‘The heart was enlarged mostly 
because of dilatation, although there was some 
hypertrophy. The dilatation involved both sides 
of the heart, but was greater on the right. The 
endocardium of the left ventricle was thicker and 
whiter than that on the right. The left auricle was 
not much enlarged. ‘There was no disease of any of 
the valves. There were large numbers of mural 
thrombi in the right ventricle, and some at the 
apex. At the apex of the left ventricle there was 
another thrombus. A large mural thrombus in the 
right auricle was probably the source of the emboli 
to the lungs, in which there were two large infarcts 
as shown by x-ray examination. Although the 
emboli may have come from the right ventricle, the 
thrombi were so much larger and more friable in 
the auricle that I believe the emboli came from the 
right auricle. The left circumflex coronary artery 
was moderately narrowed with atheroma, but the 
other coronary arteries were normal. 

Many sections of the myocardium showed no 
evidence of myocarditis, but there was a great deal 
of endocardial and subendocardial thickening. 


The etiology of subendocardial fibrosis is still un- 
settled. Some physicians believe the endocardial 
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thickening has something to do with the stasis of 
blood in the ventricle. That may be true with heart 
failure of any sort, but usually the thickening is 
slight. We have seen this endocardial fibrosis so 
often in cases that were called idiopathic hyper- 
trophy or myocarditis that we think there must be 
some connection. Dr. Thomas has been reviewing 
our cases of this condition. Perhaps he will say 
a word about them. 

Dr. Witsur A. Tuomas: We occasionally see a 
situation somewhat similar to this in infants dying 
with evidence of cardiac dysfunction. These in- 
fants usually show markedly dilated and hyper- 
trophied hearts, with tremendous thickening of the 
endocardium of one or more chambers. Often, but 
not always, there is involvement of one or more 
valves by the endocardial overgrowth, with dis- 
tortion and interference with function. Histologi- 
cally, in typical cases, this thickened endocardium is 
seen to be composed of somewhat primitive con- 
nective tissue, with striking proliferation of elastic 
fibers. We have considered the hypothesis that some 
of the cases in adults, such as the one under discus- 
sion, are 4 mild form of the same condition in which 
symptoms have been delayed because of the ability 
of the heart to compensate. Elastic-tissue stains 
on this endocardium and on similar cases in our 
files do show marked proliferation of the elastic 
fibers, and the appearance is thus consistent with 
an adult form of infantile fibroelastosis. On the 
other hand, the elastic tissue, regardless of the 
etiology of the endocardial thickening, would prob- 
ably be increased since it is likely to develop in any 
proliferating tissue subjected to alternate stretching 
and relaxation. 

Dr. CastiEeman: I do not believe that the amount 
of coronary-artery disease that this patient had 
could account for this thickening, or if so, that the 
fibrosis would be localized to the endocardium. 
There was no fibrosis of the myocardium below 
that area. 

Dr. Wiiuiams: How many of these cases show 
no involvement of the valves? Is that not rather 
usual? 

Dr. CasTLEMAN: No; the valves are not usually 
involved. 

We are left with a diagnosis of dilatation of the 
heart associated with perhaps slight hypertrophy — 
the left ventricle is about normal. The x-ray shadow 
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was due to the marked dilatation. Some people 
have entertained the idea that this condition may 
be a deficiency disease — beriberi heart disease 
with heart failure — leading to stasis in the ven- 
tricle and the production of the fibrosis. 

Dr. Stanspury: Hasn’t that been described 
frequently in Africa? 

Dr. Tuomas: Dr. Davies,* a pathologist in 
Uganda, East Africa, has described a condition in 
malnourished natives that seems to be similar in 
some respects to our cases. Clinically, they showed 
the signs of severe congestive heart failure without 
response to any form of therapy, including vitamins. 
At autopsy the hearts were not hypertrophied but 
demonstrated varying degrees of endocardial and 
subendocardial fibrosis. In addition, he noted strik- 
ing hydropic degeneration of the adjacent myo- 
cardial fibers without appreciable inflammatory 
reaction. He considers this degeneration of the 
muscle fibers the basic disease and regards the 
thickening of the endocardium as due to replace- 
ment fibrosis of necrotic subendocardial muscle; 
he calls the disease subendocardial necrosis. 

I have not been impressed with this change in 
the majority of our cases. In most, including the 
case under discussion, the underlying myocardium 
is unremarkable. A few of our cases do show a 
slight degree of vacuolation similar to that described 
by Davies, but I have been inclined to discount its 
significance in our cases since similar, slight changes 
are not infrequently seen in routine autopsies. 

Dr. Stanspury: We had another patient, a 
young woman, on the ward at the same time on 
whom we thought we could make a flat-footed 
diagnosis of subendocardial fibrosis; we did not 
dare to make that diagnosis twice. That patient, 
who had a large heart, was having arterial emboli 
without any obvious source other than the heart. 

Dr. CastLeman: This patient also had arterial 
emboli that went to the spleen. The liver showed 
marked central congestion with a great deal of 
necrosis, which would account for the liver findings. 

The right ventricle was not hypertrophied. We 
cannot call this a cor pulmonale. Although some 
pulmonary arteries showed evidence of old emboli- 
zation, it was not sufficient to produce a pulmonary 
hypertension. 

_ *Davies, J. N. P. zoek of Central African natives. Mulago Hos- 


pital post-mortem studies. IX. Cardiovascular disease. East African M. J. 
25:454-467, 1948, 





The New England 
Journal of Medicine 


Formerly 
The Boston Medical and Surgical Journal 
Established 1828 








Official Organ of 
Tue Massacuusetts Mepicat Society 
and 
Tue New Hampsuire Mepicat Society 


Ownep By THE MassacHusETTS MeEpicaL SociETY AND 
PusiisHED WEEKLY UNDER THE JURISDICTION OF THE 
ComMITTEE ON PUBLICATIONS 


Richard M. Smith, M.D., Chairman 
James P. O’Hare, M.D. Conrad Wesselhoeft, M.D. 
Oliver Cope, M.D. Richard E. Alt, M.D. 


Joseph Garland, M.D., Epiror 


Associate Epitors 
Thomas H. Lanman, M.D. Donald Munro, M.D. 
Theodore H. Ingalls, M.D. 
Clara D. Davies, Executive Epitor 
Robert O’Leary, Assistant Epiror 
James F. Ballard, Book Review Epitor 
Milton C. Paige, Jr., Bustness MANAGER 
Epitror1aL Boarp 
Vernon P. Williams, M.D. 
Benjamin Castleman, M.D. 
Hugh R. Levell, M.D. 
J. Englebert Dunphy, M.D. 
Robert W. Buck, M.D. 
Herrman L. Blumgart, M.D. 
Frank N. Allan, M.D. 
Harvey A. Kelly, M.D. 
Langdon Parsons, M.D. 
Deering G. Smith, M.D.* 
*Representing the New Hampshire Medical Society. 


C. Guy Lane, M.D. 
Henry R. Viets, M.D. 
Robert M. Green, M.D. 
Dwight O’Hara, M.D. 
Fletcher H. Colby, M.D. 
Robert L. Goodale, M.D. 
Chester M. Jones, M.D. 
Harvey R. Morrison, M.D. 
Maxwell Finland, M.D. 





SusscripTion Terms: $8.00 per year in advance, postage paid, for the 
United States (medical students and first-year interns, $5.00 per year); 
Canada, $9.00 per year (Boston funds); foreign, $10.50 per year. 

Microritm volumes available to regular subscribers through University 
Microfilms, 313 N. First Street, Ann Arbor, Michigan. 

MateriAL, other than original articles, should be received not later 
than noon on Thursday, three weeks before date of publication. 

Tue Journat does not hold itself responsible for statements made by 
any contributor. 

Communications should be addressed to the New England 


ournal of 
Medicine, 8 Fenway, Boston 15, Massachusetts. Telephone K s 


6-2094. 





BURNING TRUTHS AND BLAZING ISSUES 


Man, through the processes of an intelligence 
for which, imperfect as it is, he can hardly be held 
responsible, has created for himself a world of 
burning issues, of blazing truths and of smolder- 
ing half truths — of causes won and lost, and of 
new hopes rising from the ashes of the old. For 
men’s minds are most happily active when they 
have a line to which to hew. 

The main recourse of a dictator, however petty, 
is that he must always hew to the line as he him- 
self has drawn it, regardless of the principles of 
right and wrong, and so it is with the supporters 
of causes, high and low, that once the mind is made 
up any subsequent opening of it introduces the un- 
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pleasant prospect of uncertainty. It is easier to 
keep the mind closed than to have to adjust it 
eternally to new ideas—and the open mind is, 
moreover, inevitably subject to the suspicion of 
vacillation and uncertainty and even disloyalty. 
There are, of course, certain axiomatic rules of 
conduct on which all, or nearly all, men will agree. 
Theft, mayhem, adultery and murder are unaccept- 
able in most societies and under most conditions. 
Kindness, honesty, consideration of the rights of 
others and abstention from arson are believed with 
an almost equal intensity to be virtues, by and 
large. But these are not issues; they are not truly 
points of debate, for most persons in most places 
now believe in them. It must be admitted that even 
apparently basic principles of right and wrong 
were not always and everywhere accepted as such. 
Human bondage was a burning issue in this coun- 
try almost within the memory of living man and 
at a time when other countries, despite their some- 
time favoring of the Rebel cause, professed to 
abhor it. 
certain sections of the world, to bop one’s neighbor 
on the head if pleasure or profit can thereby be 


It is still considered not unmannerly, in 


derived. 

The industrious hewing to a line, like the hue and 
cry of certain types of contentious editorial writ- 
ing, impressive as it is, may also be one of the early 
steps toward a totalitarian point of view; too 
great a zeal in one’s efforts at the control of others’ 
thoughts betrays not only a mind that may be 
closed, but one that is trying to close other minds 
as well. Neither Republicans nor Democrats have 
a monopoly of all the political virtues or are cursed 
with all the political vices; there is still much that 
can be said on both sides of many questions. 

A liberal thinker is not necessarily a raging Red, 
regardless of who may be drawn to persecute him 
as such, nor does every radical necessarily want 
to tear down the structure of his country’s govern- 
ment by force. Even in our own learned profession 
it must be accepted as a first truth that the answers 
to such problems as those of general practice in 
respect to specialism and to the public, the public 
relations of the profession as a whole, hospital and 
professional relations, the functions of organized 
public health, prepayment for medical care, group 
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practice (in a nice way) and the boundaries of so- 
called socialized medicine, a clear definition of 
which is even yet lacking — these answers will 
come one by one. Nor will the best answers be 
found by any closing of the mind against any argu- 
ments that may be brought to bear on either side 
of any question. 

The recognition of more than one point of view 
may be not so much a sign of weakness as of tem- 
pered judgment. More and more it seems justified 
to believe that the highest function of the edi- 
torial writer is to speak on controversial subjects 
not even with delegated authority, but to present 
the different points of view in the truest light pos- 
sible and allow the reader to make his own decisions. 
For the making up of one’s own enlightened mind 
leads to stronger convictions than the acceptance 
of any ready-made opinion. This is a principle 
often violated through ignorance, confusion, con- 
ceit and the mere acceptance of authority, for ““The 
ox knoweth his owner, and the ass his master’s 
crib.” It has been violated, undoubtedly, in these 
pages, but it remains a goal toward which to work. 

All who desire freedom of action — and who does 
not?— must remember that it has its roots in 
freedom of thought and of expression, and that in 
searching for the truth they can come closest to 
that freedom. Such liberty can hardly be appre- 
ciated in this country, for to no one is freedom more 


precious than to him who has lost it. 





PERIODIC REGISTRATION OF PHYSICIANS 


House Document No. 158, which has recently 
been filed by the Commissioner of Administration 
for the Commonwealth of Massachusetts as an 
administrative bill, brings to a head a matter that 
has had the attention of the Massachusetts Medical 
Society on many occasions during the past fifteen 
years. It provides simply that every registered 
physician shall annually, before April 1, re-register 
and pay a fee of $5 to the Board of Registration in 
Medicine. 

A companion document, No. 157, seeks to increase 
the annual registration fee of dentists from $2 to 
$5. Since chiropodists, veterinarians, and embalmers 
register annually, paying $5 for registration and 
annual renewal (a pharmacist’s annual registration 
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fee is $10), it appears that House documents No. 
157 and 158 have a reasonable basis, if only that of 
equalizing what to some may have appeared as 
unfair discrimination. 


It is interesting that the majority of physicians , 


who have had an active say in the Society’s delibera- 
tions over the problem favored the concept of 
annual registration but did not believe that it was 
up to the Society to sponsor legislation to that 
effect, if, indeed, legislation were needed. 

That there is no complete listing of physicians 
now practicing in Massachusetts has been demon- 
Lack of such a list has 
handicapped those planning for civil defense as 


strated many times over. 


well as those compiling facts and figures on the 
availability and distribution of physicians in the 
Commonwealth. It seems desirable at present, 
when the possible needs of civil defense are para- 
mount, for the Massachusetts Medical Society to 
offer its assistance in drafting a bill that would 
accomplish the purposes of the Commissioner of 
Administration and that would make annual regis- 


tration of physicians as painless a duty as possible. 





THE ROCKEFELLER FOUNDATION: A TWO- 
YEAR REPORT 


Even at midcentury ‘many are not satisfied that 
those engaged in the study of human behavior and 
relations are genuine scientists —in other words, 
that the social scientists are scientists. According 
to a soliloquy, for an annual report is nearly always 
an administrative soliloquy, of Mr. Chester I. 
Barnard, the retiring president of the Rockefeller 
Foundation,* it is even questioned by some whether 
a substantial body of knowledge exists that can at 
present be distinguished as 

A scientist is defined as one who attempts’ to 
obtain knowledge by observation or experiment or 
both, with a high degree of detachment or objec- 


tivity, his observations being susceptible at least 


“social science.” 


in principle to scrutiny or repetition by others under 
similar conditions. He advances and tests hy- 
potheses for this purpose, and when the data: are 
sufficient he tries to construct theories, consistent 
with the data, that promote the further acquisition 


of knowledge and facilitate communication on his 


*Barnard, C. I. — or ie. ‘aang rost. 123 pp. New York: The 
Rockefeller "Foundation, 1 52. F 
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subject. Judged by the above criteria, many workers 
in fields of human behavior and human relations 
qualify as scientists according to Mr. Barnard. 
Doubt is expressed, however, whether there is suf- 
ficient knowledge in the field under consideration to 
satisfy the criteria that distinguish a science from 
an art or one of the humanities — namely, inter- 
connected and self-consistent knowledge, validated 
by a relevant group of fellow scientists and in- 
tegrated by a theory or theories accepted by most 
contemporary scientists as a useful expression of 
knowledge. This does not mean that today’s theory 
may not be greatly modified tomorrow. 

There is, however, little doubt in Mr. Barnard’s 
mind that there are disciplined and contemplative 
persons who are actively applying the scientific 
method with increasing frequency to problems that, 
even when they cannot be classified as scientific, 
may yet come under that category given time and 
systematic analysis. The progress in the past 
decade allows confidence that finds official expres- 
sion in Mr. Barnard’s review for 1950 and 1951, 
and encourages the Rockefeller Foundation in its 
role of being “an experimenter in trying out new 
knowledge and sponsoring new methods in research 
and education.” Mr. Barnard appears to have 
found it as exciting to be contemplating the thres- 
holds of potentially new sciences as it must have 
been for the princes and patrons of yesteryear 
to watch and aid the Galileos, the Robert Boyles 
and the Robert Kochs in the infant fields of physics, 
chemistry and bacteriology. Barnard’s own steward- 
ship comes to its conclusion, but not the task of 
the Foundation, which, like royal patrons of old, 
stands ready to fit out ships for likely adventures 
just over the horizon. 

The great Foundation, in its role of an experi- 
menter, will continue to lend its support to pioneers 
as well as to members of the established professions: 

Between any science and its application to human pur- 
pose, that is, its utilization for the realizing of values 
there impinge alternative values and interests, invention, 
organization, management, regulation, patents and other 
factors, which have to be harmonized and integrated — 

a matter frequently of great difficulty even when serious 

conflicts of interest and controversy are not especially 

important, as in much engineering. The possible important 

difference between application of a social science and of a 

natural science may be that controversial attack in the 

former case is likely to be against the science itself or its 
formulated theories, whereas in the case of a natural 


science the attack more exclusively will be on the means 
of application rather than on the science itself. 
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HELPING THE HANDICAPPED 


ELSEWHERE in this issue of the Journal a letter 
from the executive director of a characteristically 
Boston institution — Community Workshops — 
calls attention to its diamond jubilee. Originating 
in a metropolitan area noted for its number and 
variety of philanthropic enterprises, Community 
Workshops is typical of many agencies that have 
similarly stood the test of time, having been es- 
tablished in 1877 to help handicapped persons help 
themselves. 

To give substance to Community Workshops’ 
claim of unique service the record of a single year 
may be cited. In it the organization gave service 
to 554 persons; the end result was a return to 
sheltered employment in some cases, but to regular 
employment in industry in the majority. During 
the same period the Business Department sold 
orders totaling nearly $36,000, representing more 
than 39,000 articles manufactured in the Voca- 
tional Training Shop. Over 1000 additional items 
were produced in the Sheltered Shop and in “Home- 
bound” programs. 

Physicians of Greater Boston — many of whom 
may at one time or another find these services in- 
valuable to selected patients — are reminded that 
vocational rehabilitation, despite the prominence 
that it has achieved in recent years, is not new; 
Community Workshops has been quietly performing 
similar functions for three quarters of a century. 





There 1s a prodigious amount of quackery 
conducted under the guise of a strong sense of 
duty, which compels certain physicians to dis- 
engage themselves from the trammels of society 
discipline, and strike out an independent course 
of their own. 


Boston M. & S. J., December 15, 1852 





CORRESPONDENCE 


COMMUNITY WORKSHOPS 


To the Editor: May I call your attention to the importance 
of 1952 to Greater Boston’s only Red Feather Vocational 
Rehabilitation Center. Seventy-five years ago the Com- 
munity Workshops was incorporated to serve handicapped 
women of Boston. Since then, the agency has grown in 
service and scope. 

Whereas its original program provided home sewing to wo- 
men of the North End, we are now providing rehabilitation 
through vocational training to men and women from the entire 
Greater Boston area. Our progzam is the important next step 
after physical restoration has been accomplished by the 
physician. 
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At the Community Workshops a handicapped person is 
provided the opportunity of working with other disabled 
ple on real work projects. Our programs are geared from 
simple repetitive processes for the seriously disabled to those 
demanding seven and a half hours of production, five days a 
week. In this way we are equipped to serve most types of 
handicaps at varying levels of work tolerance and ability. 
Our training programs include garment manufacturing, 
office procedures, woodworking and mechanical assembly. 
In addition, we operate a sheltered shop for people who are 
s0 disabled that industrial employment is unlikely. Although 
sheltered employment is extremely important, the training 
program is of major concern to physicians. 
We earnestly invite inquiries about our work and closer 
co-operation with the physicians of Greater Boston. 
EstHer C. WALTHER 
Executive Director 
Community Workshops 
Boston 





BOOK REVIEW 


Psychosomatic Gynecology. Including Problems of Obstetrical 
Care. By William S. Kroger, M.D., and S. Charles Freed, 
M.D., 8°, cloth, 503 pp. Philadelphia: W. B. Saunders Com- 
pany, 1951. $8.00. 

The concept of psychosomatic medicine is as old as Galen, 
but, like some of fis other advanced ideas, it had lapsed into 
abeyance and oblivion for many centuries. After the sensa- 
tional advances in the field of psychiatry due to the work 
of Pinel and Freud, the early twentieth century saw a re- 
awakening to the essential importance of the psychic factors 
of many somatic diseases. Particularly and most recently 
has this been true in the field of gynecology and obstetrics, in 
which the sex aspects afford prolific opportunity for psychic 
influence on physical diseases and functions. 

The present volume, written jointly by a distinguished 
gynecologist and obstetrician and a well known psychiatrist, 
is the latest evidence of this newly-awakened interest. After 
a gynecologic foreword by Dr. J. P. Greenhill and a psychi- 
atric foreword by Dr. Flanders Dunbar, who emphasizes 
particularly the aspects of her special field of psychology, 
the text presents a systematic and thorough survey of the 
entire subject of the correlations and interactions of psychic 
and somatic factors in the genesis, symptomatology, diag- 
nosis and treatment of gynecologic and obstetric problems. 

There is a consecutive and continuous consideration of the 
psychosomatic aspects of fetus and infant, of the mother 
during pregnancy, of neuroendocrinology and of some common 
psychosomatic problems, such as sterility, frigidity and 
dyspareunia. Of special interest and merit are the chapters 
on psychogenic therapy, on contraception, on abortion, 
on hyperemesis, on lactation and on hypnosis in labor. An 
admirable chapter on the psychosomatic aspects of pregnancy 
is contributed by Dr. Grantly Dick Read, of Johannesburg, 
South Africa. 

This volume is without the routine pictorial illustration 
customary in such works, but by its nature it does not suffer 
from this omission. There is an abundance of well selected 
references to the literature in connection with each chapter, 
altogether over 1250 titles. The book is dedicated to Dr. 
Beltran P. Morales, who collaborated in its preparation. It 
is an important contribution to a less familiar field of psycho- 
somatic medicine, from which emerges the fundamental fact 
that all disease has psychogenic as well as pathogenic causes. 


Rosert M. Green, M.D. 





BOOKS RECEIVED 


The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additional information in regard to all listed books 
will be gladly furnished on request. 


Post-graduate Lectures on Orthopedic Diagnosis and Indica- 
tions. By Arthur Steindler, M.D., professor of orthopedic 
surgery, State University of Iowa, College of Medicine, Iowa 


BOOKS RECEIVED 
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City, Iowa. Vol. III, Section A: Tuberculosis of the skeletal 
system; Section B: Osteomyelitis. 4°, cloth, 281 pp., with 255 
— Springfield, Illinois: Charles C Thomas, 1952. 
8.75. 

In this series of lectures Dr. Steindler thoroughly covers the 
subject of tuberculosis of the skeletal system, including the 
pathology, clinical pathology and diagnosis, prognosis and 
treatment, and specifically of the spine, hips, knee, foot and 
ankle, and of the upper extremity. The section on osteo- 
myelitis discusses the pathogenesis, pathology and clinical 
pathology of the acute and chronic forms of the disease, and 
treatment of both types. The other lectures have to do with 
osteomyelitis of the spine and pelvis, and unusual forms in- 
cluding typhoid, Malta fever, Salmonella, smallpox and 
mycotic osteomyelitis and echinococcus infection of the bone. 
Short lists of references are appended to the chapters, and 
there are indexes of subjects and authors. The series should 
be in all medical libraries and available to all surgeons inter- 
ested in diseases of the bones and joints. 


Anatomy for Artists. By Diana Stanley. 8°, cloth, 108 pp., 
with 62 illustrations. New York: Pitman Publishing Corpora- 
tion, 1952. $3.75. : 

Art anatomy has a long history, dating back to Diirer and 
his famous book on the proportions of the human body (1528) 
and William Rimmer, of Boston, Art anatomy (1854), issued 
in fifty copies, and others. There are a number of modern 
books and this latest by Miss Stanley, an artist with con- 
siderable experience in teaching life drawing, should be in 
collections on the subject. The text is divided into four 
sections: the trunk, the head and neck, and the upper and 
lower extremities. The illustrations are excellent. 


Das Klapp’sche Kriechverfahren. By Dozent Dr. Bernhard 
Klapp. With the collaboration of Ella Biederbeck and Inge- 
borg Hess, instructors, der Schule fiir Krankengymnastinnen, 
Chirurgischen Universitatsklinik, Marburg (Lahn). 8°, 
paper, 70 pp., with 115 illustrations. Stuttgart: Georg Thieme, 
1952. Karton. DM. 11.70. Distributed by Grune and Strat- 
ton, New York. 

This monograph describes the author’s method for promot- 
ing creeping in disabled persons. Biederbeck and Hess de- 
scribe the technical procedures and the apparatus used in 
training. 


Atlas of Tumor Pathology. Prepared at the Armed Forces 
Institute of Pathology, under the Auspices of the Subcom- 
mittee on Oncology of the Committee on Pathology of the Nation- 
oo Council. 4°, paper, Washington, AFIP, 1951- 
1952. 


Section II, Fascicle 6: Tumors of the Peripheral Nervous 
System: By Arthur P. Stout, M.D., professor of surgery, 
Columbia University, College of Physicians and Surgeons. 
55 pp., 56 illustrations. 60c. Section III, Fascicle 9: Tera- 
tomas. By Rupert A. Willis, D. Sc., M.D., F.R.C.P., pro- 
fessor of pathology, University of Leeds Medical School, 
Leeds, England. 58 pp., 45 illustrations. 50c. Section 
IV, Fascicle 16: Tumors of the Carotid Body and Related 
Structures (Chemoreceptor system). By Philip M. LeCompte, 
M.D., and instructor in pathology, Harvard Medical School, 
and pathologist, Faulkner Hospital, Boston. 40 pp., 23 
illustrations. 45c. Section V, Fascicle 18: Tumors of the 
Mediastinum. By Hans G. Schlumberger, M.D., professor 
of pathology, Ohio State University College of Medicine. 
88 pp., 75 illustrations. 75c. Section VIII, Fascicle 29: 
Tumors of the Adrenal. By Howard T. Karsner, M.D., 
medical research advisor, Bureau of Medicine and Surgery, 
United States Navy. 60 pp., 47 illustrations. $1.00. Section 
IX, Fascicle 34: Tumors of the Breast. By Fred W. Stewart, 
M.D., professor of pathology, Cornell University Medical 
College, pathologist, Memorial Hospital, and attending 
— New York Hospital. 114 pp., 68 illustrations. 
0c 


Six parts of this projected atlas have been published, 
dealing with tumors of the peripheral nervous system, of 
the carotid body, mediastinum, the adrenal body and the 
breast, as well as teratomas. The plates are excellent, 
and there is a small amount of descriptive text. The atlas 
should be in all collections on pathology and on tumors. 
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The Yearbook of Psychoanalysis, Volume 7, 1951. Managing 
editor, Sandor Lorand, M.S. 8°, cloth, 271 pp. New York: 
International Universities Press, 1952. 37:40. 

This volume in an important series contains twenty-one 
articles on varying aspects of psychoanalysis. An appendix 
presents a complete list of the contents of the six previous 
volumes. 


Ubungsheft fiir das autogene Training. By Professor J. H. 
Schultz. Sixth edition. 8°, paper, 28 pp. Stuttgart: Georg 
Thieme, 1952. Karton. DM 3. Distributed by Grune and 
Stratton, New York. 

This small condensation is based on the author’s larger 
book, Das autogene Training, seventh edition, Stuttgart, 1951. 


Any Questions? A selection of questions and answers pub- 
lished in the British Medical Journal. First series. 12°, cloth, 
240 pp. New York: Grune and Stratton, 1951. $2.50. 

This small book was first published in London and is 
now issued under an American imprint. The text con- 
sists of answers to various questions on clinical subjects 
sent to the British Medical Journal. 


Die Grenzen der Psychotherapie. By G. Ewald. 8°, paper, 
35 pp. Stuttgart: Georg Thieme, 1952. Kart. DM 3.30. 
Distributed by Grune and Stratton, New York. 

Dr. Ewald presents a survey of developments in psycho- 
therapy during the last ten years. 


Case Histories in Psychosomatic Medicine. By the staff of 
the Psychiatric Service, Massachusetts General: Hospital. 
Edited by Henry H. W. Miles, M.D., Stanley Cobb, M.D., 
and Harley C. Shands, M.D. 8°, cloth, 306 pp. New York: 
W. W. Norton and Company, 1952. $4.50. 

The material for this book was derived from the clinical 
conferences conducted at the hospital by members of the 
psychiatric staff, physicians from other services and fourth- 
year students at Harvard Medical School. Twenty-one 
cases are considered, having been selected +o bring out 
certain aspects that may be instructive and useful to stu- 
dents, general practitioners and specialists. Almost all 
the cases have previously been published in various medical 
periodicals, but are brought together in one volume for 
the sake of convenience. 


Psychiatrie Heute. By Kurt Schneider, Professor, Univer- 


sitat Heidelberg. 8°, paper, pp. Stuttgart: Georg 
Thieme, 1952. Karton. DM 2.85. Distributed by Grune 
and Stratton, New York. 

This lecture on the present status of psychiatry was 
delivered on November 22, 1951, at the five hundred and 
fifty-sixth celebration of the Ruprecht-Karl-Universitat 
at Heidelberg. 


Grundlagen der Strahlentherapie: Physik, Biologie «nd 
allgemeine Therapie. By Dr. Med. Richard K. Kepp, pro- 
fessor of obstetrics and gynecology, Universitat Gottingen. 
With a foreword by Prof. Dr. Heinrich Martius, director, 
Universitats-Frauenklinik Géttingen. 8°, cloth, 357 pp., 
with 134 illustrations. Stuttgart: Georg Thieme, 1952. Ganz- 
leinen. DM 38.— Distributed by Grune and Stratton, 
New York. 

This new book on “ray” therapy is well arranged and 
discusses in detail the physics, biolegy and therapeutic 
use of x-rays and radioactive rays and is based on a survey 
of the modern literature. The text is divided into three 
main categories: physics; biology and general therapy; 
and bibliography. Under physics the technical details of 
the various rays, including the cathode, proton and neu- 
tron, are discussed. The second part includes biology of 
the rays in general, their action upon cell and tissue and 
upon the various organs and structures of the body, the 
action of ionized rays, methods of protection and a long 
chapter on the treatment of malignant tumors. The bibliog- 
raphy is comprehensive in scope, comprising thirty-one 
pages. There is a good index. The book should be in all 
collections on radiotherapy and tumors. 
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NOTICES 


NEW ENGLAND PATHOLOGICAL SOCIETY 


A meeting of the New England Pathological Society vy 
be held at Harvard Medical School on Thursday, Dece 
ber 18. The meeting, which will begin at 4 p.m., will 
devoted to a discussion of obstetric pathology under 
guidance of Dr. Arthur Hertig. This will be followed by | 
slide seminar at 7:45 p.m. 


SOCIETY MEETINGS AND CONFERENCES 


DecemBer 12. New England Center Hospital House Officers’ A: 
ciation. Page 916, issue of December 4. 

DecemBer 12 anp 13. Association for Research in Nervous and Menti 
Disease. Page 585, issue of October 9. 

DecemBer 12-22. Springfield Hospital Educational Pregram. Page 82) 
issue of November 20. 

DecemBer 12-January 30. Combined Anesthesia Teaching Co 
ferences of Boston. Page 785, issue of November 13. 

DecemBer 15-17. American Academy of Obstetrics and Gynecolog 
Page 744, issue of November 0. 

DecemBer 15-Marcu 23. Postgraduate Course in General Medici 
Page 697, issue of October 30. 

DecemBer 17. Lahey Clinic Lectures. Page 698, issue of October 3 

DecemBer 17-Aprit 8. Postgraduate Medical Institute. Page 45) 
issue of September 18. 

DecemBer 18. New England Pathological! Society. Notice above. 

January 3-June 2. Mount Auburn Hospital Panel Discussions. Pay 
868, issue of November 27. 

January 13. Springfield Academy of Medicine. 
December 4. 

January 14. Essex North District Medical Society. Page 743, iss 
of November 6. ; 

Fesruary 6. New England Society of Anesthesiologists. Page 8: 
issue of November 20. 

Fesruary 9 anv 10. Annual Congress on Medical Education a! 
Licensure. Page 786, issue of November 13. 

Marcu 2-5. New Orleans Graduate Medical Assembly. Page 828, issi 
of November 20. 

Marcu 2-May 4. Massachusetts Department of Mental Health 
Postgraduate Seminar in Neurology and Psychiatry. Page 540, issue 
October 2. 

Aprit 3. New England Society of Anesthesiologists. Page 418, is 
of September 11. 

Aprit 29 anp OcroBer 28. New England Obstetrical and Gynecologic 
Society. Page 868, issue of November 27 


Page 916, issue 


District MeEpIcAL SociETIES 


ESSEX NORTH 
January 14. Pentucket Club. 111 Main Street, Haverhill. 
May 13. Andover Country Club, Shawsheen. 
MIDDLESEX WEST 
DecemBer 15-Marcu 25. 
NORFOLK 
pomsemede 27. 


EBRUARY 24, 
ARCH 24, 


Postgraduate Course in General Medicine. 


CALENDAR OF Boston DistricT FOR THE WEEK BEGINNING 
Tuurspay, DecEemMBER 18 


Tuurspay, DecemBer 18 

*8:30-10:00 a.m. Orthopedic Staff Conference. Boston City Hospital 

*9:00-10:00 a.m. Arthritis Grand Rounds. Robert Breck Brighan 
Hospital. 

*11:00 a.m.-12:30 p.m. Hand Clinic (Physical Medicine and Re 
habilitation Service). Boston City Hospital. 

*12:00 m.-1:00 p.m. The Surgical Therapy of Pulmonary Tubercu 
losis. Dr. Norman J. Wilson, Jr. Stearns Auditorium, New Engs 
land Center Hospital. 

*5:00-6:00 p.m. Surgical Division Meeting. Mount Auburn Hospital 
Cambridge. 

Frivay, DecemBer 19 ; 

*10:00 a.m._ Tuberculosis Surgical Clinic. South End Health Uni 
57 East Concord Street. : 

*10:00 a.m.-1:00 p.m. Medical and Surgical Grand Rounds. Dr 
George W. Thorn and Dr. Francis D. Moore. Main Amphi 
theater, Peter. Bent Brigham Hospital. 

10:30-11:15 a.m. Diabetes Lecture. Dr. Elliott Joslin. New Englan 
aconess Hospital. 

*10:30 a.m.-1:30 p.m. Combined Medical and Surgical Round 
Stearns Auditorium, New England Center Hospital. 

11:00 a.m.-12:00 m. Pediatric Conference. Mount Auburn Ho 
pital, Cambridge. 

*1:30 p.m. Fertility and Endocrine Clinic. Free Hospital for Wome 

rookline. 
4:00-10:00 p.m. Alcoholism Clinic. Washin 
tonian Hospital, 41 Waltham Street. 

*7:00-9:00 p.m. Combined Anesthesia Teaching Conferences 6 
Boston. Amphitheater, Evans Memorial, Massachusetts Memori 
Hospitals, Eighth Floor, 65 East Newton Street. 

Sarurpay, DecemBer 20 . 
*9:00 a.m. Proctology Clinic. Peter Bent Brigham Hospital. 
*9:00 a.m. Alcoholism Clinic. Peter Bent Brigham Hospital. 


(Notices-concluded on! page xvii) 


By appointment. 
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